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A MOTOR-DRIVEN BOAT. 
The suggestion made recently, and to which attention was 
in the Evectricat Review 


called for November 9, that the 


electric system of transmitting power might be found advan- 
tageous for overcoming some of the difficulties met in adapting 
the steam turbine to marine propulsion, has provoked comment 
The 


Marine Review discussed unfavorably the subject in its issue 


in certain of the journals devoted to maritime interests. 


of October 31, and in its issue of November 14 it describes 
what probably is the first actual application of the proposed 
method. This is for propelling two fire-boats for the city of 
Chicago, each of which is driven by two motors connected to 
the serews., 

An interesting point about these equipments is the reason 
for adopting the motor-drive. This, it is said, was not because 
it was desired to use motors, but because the pumping equip- 
ment decided upon made it practically compulsory to adopt 
them. In other words, the propelling machinery was second- 
ary to the pumping equipment and the selection of the latter 
practically decided the type of the former. The service require- 
ments were such as could be best met by high-speed centrifugai 
pumps, and the most suitable engine for driving such pumps is 
undoubtedly the steam turbine. However, a turbine running 
at a speed suitable for driving centrifugal pumps is not well 
adapted for driving propellers. A transmission gear must be 
inserted between the turbine and the propellers, and the type 
selected is the electric. “A dynamo is coupled to the turbine, 
and a motor to the propeller, and thus not only is the neces- 
sary speed reduction secured, but complete control is obtained 
over the speed and direction of rotation—that is to say, of the 
maneuvering of the vessel. 

The method of handling the equipment is to close the water- 
valves and drain the pumps of water—there is a duplicate equip- 
ment on each boat—and let the pumps run idle while the boai 
is being propelled by her two motors. When the fire is reached 
the motors are stopped and the dynamos run idle, while the 
turbines drive the pumps. Although the dynamos are normally 
idle, though running, while the pumps are in action, they are 
The 


duplicate equipment is of service, as it not only renders a com- 


available for any maneuvering which may be necessary. 


plete disablement of the vessel least likely, but the two pro- 
pellers give better control of the boat, particularly as the driv- 
ing motors may be controlled from the pilot house as well as 
from the engine room, and the two pumps may be coupled in 


series to increase the pressure of the stream of water. Judging 
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from the flexibility of the equipment, these fire-boats should give 
While the whole 
arrangement is new, No service is required either of the tur- 


good accounts of themselves in service. 


bines or motors which they have not already rendered satis- 
factorily, and there is no reason to doubt that the boats will 
prove thoroughly reliable and effective. 

Although the equipment outlined works out well for a 
fire-boat, the designers do not believe that the motor-drive is 
so advantageous for general propulsion as it is for the particu- 
lar case of these fire-boats. In fact, they think that motors of 
the requisite low speed would be too bulky for general marine 
propulsion. That is a question which can not be answered off- 
hand. Considerations of space and economy, no doubt, are 
more important in marine work than on land, and what would 
be controlling influence in the latter may become secondary in 
the former. Flexibility may be of less consequence on a vessel 
which works as a unit. Yet, for minor purposes, the electrical 
system is making good headway in modern marine practice, in 
spite of various analyses which were said to show that, all 
things considered, additional weight and space taken up, etc., 
it was not as good as the old steam system. 





GAS OR ELECTRIC TRANSMISSION OF POWER. 

In the issue of the Exvecrrican Review for August 10 
attention was called to some of the ideals of the gas engineer 
and the advantages which may be urged for the use of this fuel 
as a means of distributing power within a city. The idea out- 
jined was the erection of large gas generators at suitable points 
where a cheap gas could be manufactured. This could be done 
without causing a nuisance within the city, and the fuel which 
might be used in this way could be of a low grade and therc- 
fore cheap. From this station the gas could be piped to all 
power-users as well as to those who require a fuel for heating 
purposes. Thus, not only would an economical and smokeless 
fuel be available, doing away with the burning of coal, but 
each power-user, by means of a small gas engine, would be able 
to produce his power with a high thermal efficiency of conver- 
sion. 

The success of such a scheme, so far as power production is 
concerned, depends largely upon the relative convenience of the 
small gas engine and the electric motor, and where both systems 
are available the advantages of the motor are such that a con- 
siderable reduction in the cost of power must be made by the 
gas engine to induce the user to select it instead of an electric 
motor. There is not much doubt that the gas engine will play 
a most important part in the industrial development of the city 
of the future. Probably the two systems, the gas and the elec- 
tric, will go hand in hand rather than either being used to the 
exclusion of the other. 

But the advocates of gas as a source of power may not be 


content to use it as a means of distribution only; they may 


possibly attempt the transmission of power over long distances 
by this means. At least, the possibility of doing so is given in 
a discussion of this subject by Dr. C. E. Lucke. An abstract of 
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his argument appears upon another page of this issue. Dr. 
Lucke does not directly compare high-tension electrical trans- 
mission to transmission by means of gas, but he says that his- 
tory has shown that every system of power transmission which 
has heretofore been developed has been superseded by one having 
greater advantages. He does not mean that every belt or gear 
has been replaced by a gas engine or a motor, but that the 
great transmissions of power are to-day accomplished in other 
ways. Thus, at the present time, the electrical system is pre- 
eminent. The reasons for this are its flexibility, economy, and 
the fact that, by means of it, it has been possible to utilize the 
power of many waterfalls. At the present time, however, the 
electric system has not been used for the long-distance trans- 
mission of power generated by- means of coal, although this haz 
frequently been suggested. 

Looking toward the future, and bearing in mind the les- 
sons of the past, Dr. Lucke believes that the transmission of 
power, produced by the burning of fuel, over long distances, will 
become necessary sooner or later. To do this the present elec- 
trical system of transmission is available, and its use will 
depend upon the economies which can be effected. On the other 
hand, he says that it is not impossible that a transmission cf 
power over long distances by means of gas may be brought 
about. If it be assumed that gas power will be used by the 
power consumer, it is only necessary to compare the cost of 
transporting coal from the mines to a central distributing point 
with the cost of transmitting the necessary gas through long 
pipes to the same point in order to see which system will cost 
the least. That such transmission may be effected has been 
shown in the natural gas regions, where gas is forced over long 
distances under pressure in order to avoid larger sizes of pipes. 
Moreover, the great oil-pipe systems have shown that, in the 
case of this fuel at least, the pipe line can compete with trans- 
portation by rail. With these examples before him Dr. Lucke 
thinks that the possibilities of such gas transmission are invit- 
ing. One great, if not the principal, advantage of such a svs- 
tem would be its high thermal efficiency as a whole, but in 
this respect it would be no better than a local gas-distributing 
system, though this advantage is the one which may be used 
most powerfully in setting forth the advantages of the gas 
system as compared with the electric. However, experience 
has also shown that convenience and flexibility are often .of 
greater value than higher efficiency. To-day it is not the power 
producers who are most alarmed at the rate at which we are 
using up our fuel resources, and it is they who decide upon the 
system which is to be employed. It may be that in the future, 
when the cost of fuel has gone up greatly, high thermal 
efficiency will have more weight; but in such a case that part 
of the value of the fuel represented by the cost of transportation 
will be correspondingly less than it is to-day, and it is the faci 
that the cost of transportation now represents a large proportion 
of the value of the low-grade fuels that has suggested the sys- 
tem outlined by Dr. Lucke. In such an event the electrical 


system would, of course, suffer equally with the gas, but if 
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would still retain its peculiar advantages, which, with the increas- 
ing cost of power, would become increasingly more valuable. 
Another point must be borne in mind, and that is that it 
is unlikely that the electrical system would be entirely replaced 
in the city of the future. Certainly, at the present time it does 
not seem likely that gas will entirely supersede all forms of the 
electric lamp; and there will still remain a great deal of work 
which will almost necessarily be done by electric motors. The 
questions then arise: Should the gas transmission system ever 
be tried, how far will it be extended? How much of the elec- 
tric system will it replace, and unless this be considerable, how 
much is gained by transmitting the gas and then converting 
this into electric power, rather than transmitting the electric 
power directly from the mine? On the other hand, it should be 
borne in mind that for general heating purpeses gas will have 
pretty much its own way. The,result will not improbably be a 
knitting together of the two systems, each doing that part of 
the work for which it is most suitable—in other words, instead 


of being competitive, gas and electricity may become cooperative. 





A NEW PHASE OF ELECTRIC RAILWAY DISCUSSION. 

At a recent meeting of the American Institute of Electrical 
Kngineers a paper presented by Mr. A. H. Armstrong took up 
the question of the electrification of steam railroads from a new 
viewpoint. The expression “new” is used comparatively only, 
and with reference to a number of recent discussions of the 
problem of electrification, because Mr. Armstrong lays great 
emphasis on the increase in the hauling capacity of a railroad 
which may be obtained inthis way, a phase which has been 
urged by Mr. H. Ward Leonard at various times for a number 
of years past. The latter has again and again said that, in his 
opinion, the possibility of increasing the traffic which might be 
hauled upon a road was of much more importance than that of 
decreasing the cost of hauling, and he did not think that in this 
respect any other system could compete with a properly designed 
electric system. Several papers previous to Mr. Armstrong’s have 
taken up the problem of electrification with a view to showing 
that, although the most noteworthy instances in which this has 
been done were not carried out with a view of effecting economy 
of operation, nevertheless economy ;could- be predicted by a 
proper analysis of the costs of operation by steam and by elec- 
tricity. This argument was hotly contested by the steam-rail- 
way men, who, perhaps, with some reason, held that it is 
not fair to compare the most modern electrical equipment with 
the average steam equipment as it exists to-day, and that with 
the newer types of steam locomotives the difference would be on 
the other side. 

However, the data furnished by Mr. W. J. Wilgus and Mr. 
W. S. Murray, obtained from the actual operation of the New 
York Central and the New Haven systems, bore out directly the 
statement that electrical operation is more economical than 


steam, with the limitation, of course, to the two installations 
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considered. In fact, the figures furnished by Mr. Wilgus are 
as favorable to the electric locomotive as its most ardent advo- 
cate has ever urged. For example, he said that the electric loco- 
motive is so much more efficient in the handling than the steam 
locomotive that it is able to do twenty-five per cent more work 
while busy, and that in ordinary passenger service there is a 
saving of sixteen per cent in dead weight. For mountain work 
it is nearly 150 per cent better than the steam locomotive; and 
taking it all in all, for the summer months the electric locomo- 
tive shows a saving of from twelve to twenty-seven per cent 
over the steam, depending upon the character of the service. 
These are savings well worth making. 

The figures given by Mr. Murray were equally as striking, 
as they are in dollars and cents. In short, he showed that with 
a total ton mileage of something over three thousand million 
tons a year, a saving through electric operation over steam of 
three hundred and forty-one thousand dollars could be pre- 
dicted from the experience which the New Haven company has 
already gained. These statements, coming as they do from 
the engineers of two of the principal railway systems of the 
country, deserve the consideration of all interested in this great 
problem. 

It may be said, in view of the last statement, that prac- 
tically every one in the country seems to be more or less 
interested in railway problems. This may be no more than a 
general recognition of the importance of transportation facili- 
ties in our present day civilization. It is a fact that almost 
every day some item, relating more or less to the electrification 
of the steam railways, is seen in the daily papers. ‘Those which 
have attracted the most attention of late have been due to some 
tests conducted by the Pennsylvania Railroad. It appears that 
an erroneous opinion of the purpose of these tests has got out. 
The newspapers seem to think that these were speed tests, and, 
therefore, remarkable, since the steam locomotive ran at a higher 
speed than the electric. The tests, however, were not of speed. 
nor even of locomotives, but were conducted for the purpose of. 
noting the effect of the two types of locomotives on a special 
track. So far as the speed of the two types is concerned, these 
tests have no significance whatever, although it may be that in 
the case of the two locomotives used, and under the conditions 
obtaining, that the steam locomotive could run faster than the 
electric. The Berlin-Zossen tests, made a few years ago with 
the assistance of the German government, demonstrated clearly 
that the speed question was merely a track question, and that it 
is possible to obtain speeds far in excess of those which could 
be used safely on any track now in existence. This is prob- 
ably true of the steam locomotive as well as of the electric. The 
fact that in a particular case one type made a higher speed than 
the other is of no significance; indeed it is probably true that 
with a slight increase in the potential of the current supplied to 
the electric locomotive in the tests referred to that it would 
have outstripped its steam competitor. 
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Power Work as Related to 
Telephone Communication 
Some interesting data are presented in a 

paper read last April before the electrical 

section of the Western Society of En- 
gineers, entitled “Power Work as Related 
to Telephone Communication,” — by 

Thomas Lambert, of the Chicago Tele- 

phone Company. The following abstract 

is taken from the society’s Journal for 

October : 

A telephone power plant, consisting of 

a motor-generator set and a storage bat- 

tery with the incidental apparatus neces- 

sary for the successful operation of the 
same, however small the plant, requires 
considerable attention of an experienced 
man, and this can not be consistently 
added to the expense of maintenance of 

a small system. But as soon as the sys- 

tem is changed to the common battery or 

central energy plan, a real power plant 
becomes necessary, a plant representing 
considerable requiring 
careful and economical operation. 

In the city of Chicago alone the 

Chicago Telephone Company has twenty- 

one exchanges, not to mention almost as 


investment and 


many exchanges in the suburban towns 
of greater or less importance. And by 
way of illustration, in one single ex- 
change on the day before Christmas last 
year, on which day the telephone traffic 
is generally the heaviest, there was a con- 
sumption of electrical energy somewhat in 
excess of twenty kilowatts for a period of 
one or two hours, not for illumination or 
anything else but talking purposes. In 
the central office alone, located at 100 
Washington street, over twenty-seven 
horse-power was used to energize the lines 
and instruments for talking purposes, and 
this continued on the occasion mentioned 
for a period from two to three hours. 

Viewing this statement from another 
light it means that no less than 10,000 
people were simultaneously using  tele- 
phones in a district having an area of 
less than one-half a square mile; 5,000 
pairs of people were talking over tele- 
phones in this district, and it required 
twenty-seven horse-power to furnish the 
energy for the service. This was the 
peak load, to be sure, but it illustrates 
the demand likely to be made upon a 
telephone plant at any time and for which 
demand or even a greater one we must 
be prepared at all times. 

On the occasion of any great calamity, 
as for instance in the case of the Iroquois 
disaster, almost every telephone in the 
city was called into use, making an ex- 
traordinary demand on our sources of 
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power. The same is true, though to a 
less extent, on the occasion of political 
elections which may have special interest 
attached thereto. During the evening of 
the recent mayoralty election we were 
compelled to run our apparatus and 
charge our storage batteries for several 
hours longer than usual, to care for tue 
increased business occasioned thereby. 
The variation of the peak loads for the 
several exchanges in a city like Chicago 
is rather interesting. ‘The business dis- 
tricts show the heaviest loads at 10.50 
io 11.30 a. M., and at 3.00 to 4.30 P. M.; 
the all-night load usually falling to a 
small fraction of the maximum; while 
in the residence districts the load is in- 
dicative of the fact that the people leave 
home for business about 7.30 a. M. and 
return at about 5 Pp. M., retiring at about 
10.00 Pv. M. 
causes a peak load to occur in the early 


The residence district often 


evening. 

It may not be out of place here to de- 
scribe briefly the simple power circuit of 
a central energy telephone system. We 
are operating our systems at a pressure 
of about twenty-four volts, kept nearly 
constant by means of a storage battery 
of eleven cells, the ampere-hour capacity 
of which is adapted to the actual and 
possible demands likely to be made upon 
it in service. The battery is arranged in 
circuit so that it can be charged while at 
the same time being discharged to give 
service to the lines running out of the 
exchange. 

The charging is effected by a suitable 
thirty-volt, shunt-wound generator which 
is operated by either an electric motor 
receiving its current supply from com- 
mercial mains, or by means of a gas en- 
gine. Generally, the electric motor is di- 
rectly connected with the thirty-volt gen- 
erator, and in most of the city exchanges 
we have duplicate generators arranged in 
such a manner that the system is most 
flexible, either generator being capable of 
operation from either motor, cross-con- 
necting them by means of belts and de- 
tachable pulleys; this plan is adopted for 
the insurance of operation, though, as 
a matter of fact, it has seldom been found 
actually necessary to cross-connect the 
different units. 

In the Chicago Telephone Company’s 
system one side of the battery is grounded, 
and to prevent the current fluctuation due 
to the commutation in the charging cir- 
cuit from reaching the battery and con- 
sequently appearing on the telephone 
lines and thereby interfering with serv- 
ice, there is interposed a choke-coil or 
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retardation coil adapted to the capacity 
of the machine and its frequency of com- 
mutation. This coil acts to smooth out 
the current curve, enabling us to charge 
the battery while it is being used without 
interfering with the traffic. 

In our larger offices the capacity of 
the storage battery is such that it will 
deliver nearly 2,000 amperes at twenty- 
four volts for a period of one hour, or 
420 amperes for a period of eight hours 
after having been fully charged. In our 
past experience the highest duty imposed 
on any of our exehange batteries was 
about 750 amperes for a period of two 
to three hours, when it fell to between 
400 and 500 amperes, or nearly to the 
eight-hour discharge rate of the battery. 

In addition to the storage batteries and 
means for charging the same there are 
the various ringing generator devices, and 
all exchanges are in general equipped 
with small motors of about one _horse- 
power capacity, operated from commercial 
mains to drive one of two ringing gen- 
erators, either of which can be run as a 
dynamotor independently of the motor 
before mentioned, and from the twenty- 
four-volt battery; the armatures of these 
machines being doubly wound to generate 
alternating current at about 110 volts 
pressure and pulsating current at about 
sixty volts pressure. These dynamotors, 
when run from the main storage battery, 
must be arranged in circuit with a prop- 
erly designed choke-coil to smooth out 
the effects due to the commutation of the 
current taken off the battery, so as not to 
interfere with traffic. 

The alternating current is used for 
ringing single and ten-party lines, and 
the pulsating current commutated in 
either a positive or negative direction is 
used for ringing bells in the semi-selective 
four-party-line service. 

The output of these machines is gen- 
erally one to two amperes. The above 
voltage and other specifications for the 
manufacture of these machines limit the 
voltage on the secondary side, in connec- 
tion with the varying loads, to within the 
amount necessary for the satisfactory 
operation of the particular equipment 
used. 

In connection with the ringing gen- 
erator equipment we supply other auxil- 
iary service, such as busy-back signaling, 
tone tests, and howler effects, and also 
what we denominate as ticker service 
used on nickel first lines to apprise the 
subscriber that the line is not being used. 

We are now installing in our new 
offices, and in some of the old ones where 
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changes have become necessary, a type 
of machine generator to furnish current 
io the amount of from two to five am- 
peres at a pressure of 110 volts, which 
's used in either a positive or negative 
direction as the occasion may require, to 
Jeposit or return coins in the nickel serv- 
ve, Heretofore the coin boxes have been 
operated by means of dry batteries lo- 
aied at the same exchange, the main- 
‘enance of which has been exceedingly 
onsatisfactory and expensive, owing to 
‘he fact that on the failure of the volt- 

the battery to come up to the 
iroper standard every one of the hundred 
4 more dry cells in service has to be 
ested, a tedious and expensive process 


ve of 


‘ich may oceur several times during the 
\ eek. 

We are equipped with emergency ap- 
)aratus and parts necessary for ordinary 
renewals which can be installed on very 
short notice. 
charging outfit for use in any of our 
“\changes, so arranged that it could be 
installed on a few honrs’ notice and set 
in operation to supplant the regular ap- 
paratus in ease of its failure or that of 
ie supply of commercial power; but this 
apparatus was recently destroyed by fire 
und we are now considering a more elab- 
orate device, which will be quite likely 
« charging plant permanently mounted on 
i1 automobile for transportation to any 
exchange in the city or country on short 
notice; this to be operated by means of 


We did have an emergency 


gasolene engine. 

Apart from the power question of the 
iclephone service as applied directly to 
the lines themselves, there is also the 
switchboard, 
which is very essential to the service, es- 


problem of lighting the 
pecially at night. 

We have about half a mile of switch- 
hoard in the city alone which must be 
l'vhted in order to give satisfactory serv- 
« on the telephone. This problem of 

rhting is really quite difficult of ac- 
vmplishment, as it can come from only 
ie source, and that above and not too 
vir from the face of the board. Further- 
inore, we have to be careful not to light 
the key shelf of the switchboard and yet 
uust give sufficient light on its face to 
viable the operator to read the numbers 
with a fair degree of accuracy. 

Then, too, we must be careful as to the 
color of the light on account of various 
traffic schemes in which color is used, 
us for instance the embracing of certain 
jacks in one line of a particular color to 
indicate the fact that all of these lines 
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are of the same number for the use of one 
firm. 

We are now lighting these switchboards 
by means of ordinary carbon-filament 
lamps placed in reflector troughs, de- 
signed as nearly as possible for the proper 
distribution of the light, which we are 
free to say is far from satisfactory. 

Another problem which is part of the 
power proposition in the telephone busi- 
ness is ventilating the exchanges, which 
we ordinarily do by means of small in- 
dividual fan motors. 

In one building, [ believe, without 
actual count, that we have no less than 
200 of these small fan motors in actual 
operation, or at least equipped for op- 
eration and ready for service. 

The bills for light and power in our 
city exchange alone are something enor- 
mous. I am not at liberty to state the 
amount, but can say that it covers nearly 
200,000 kilowatts per month, which cer- 
tainly forces the telephone business into 
the power field as a real live customer. 

The connection between power work 
and the telephone field is real, and there 
is also a parallelism in the problems pre- 
sented in both telephone and power en- 
gineering as it pertains to the transmis- 
sion of alternating currents, for the tele- 
phone engineer who understands the 
problems presented in his work must also 
understand the problems of alternating- 
current transmission. 

I might say something about the dis- 
tribution of load. ‘Take a battery of a 
certain capacity. The average case of 
telephone load starts out about 8 A. M. 
and gradually goes to the maximum, 
which is reached at from 10 to 10.30 
A. M. As the load reaches the maximum 
it often exceeds the output of the genera- 
tor, consequently we start our generator 
at a time early enough so that the bat- 
tery will become fully charged under its 
influence whenever the demands made on 
the battery in the normal work of the 
exchange exceed that limit. Otherwise 
we would never be able to get our bat- 
tery charged up to its full capacity, and 
then, in case of a breakdown, we would 
have full capacity to carry over a certain 
period. 
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New York State Civil Service 
Examinations. 

The New York State Civil Service 
Commission will hold an examination on 
December 14 for the position of traffic 
inspector ($1,800), Public Service Com- 
missions. The last day for filing appli- 

%. Information and 





cation is December 7. 
application forms may be obtained upon 
postal card request from Charles Fowler, 
chief examiner, Civil Service Commission, 


Albany, N. Y. 
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Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
December 10, for the following electrical 
supplies: 1,800 pounds insulating tape 
for delivery at New York; twelve portable 
ventilating sets and miscellaneous desk 
and bracket fans with separate parts for 
delivery at League Island, Pa.; miscel- 
laneous electrical supplies for delivery at 
Norfolk, Va. 

The department has made important 
changes in the proposal and contract 
forms used by the bureau, the new con- 
ditions of bidding to take effect on all bids 
submitted under openings of December 3, 
1907, and thereafter, The principal 
change has been made in the method of 
making payments, by which the reserva- 
tion of ten per cent formerly withheld 
from the value of deliveries on each class 
of material until all deliveries on all 
classes have been satisfactorily completed 
will no longer be made. Payments will be 
made in full for each class as soon as 
the deliveries thereunder are satisfactorily 
completed. In case a contract covers only 
one class of material of considerable 
value, and deliveries are made from time 
to time, the bureau will authorize pay- 
ments to be made in full for each partial 
delivery. ; 

A recent change in the law permits the 
bureau to accept, in lieu of a regular 
guarantee with a bid or a bond on a con- 
tract, a certified check payable to the 
order of the secretary of the navy, for 
twenty-five per cent of the amount of the 
bid or of the contract. 

Another important change is the sub- 
stitution of a liquidated damage clause for 
a penalty clause. Hereafter, in case of 
strikes, riots, fires or other disasters or 
delays on the part of transportation com- 
panies, or through circumstances over 
which the contractor has no control, the 
accrued damages will not be assessed ; but 
delays on the part of sub-contractors in 
furnishing material can not be considered 
unless they are due to one of the above- 
mentioned causes. 

While the time of delivery desired by 
the bureau will be stated under each 
class, the bidder may state his own time 
for such delivery. It is the bureau’s pur- 
pose, in adopting the new contract form, 
to institute methods which will favor 
those firms who submit their bids in good 
faith, and at the same time enable the 
bureau to count on obtaining supplies 
within the time specified in the contract. 
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The Chicago Electrical Show. 


A meeting of exhibitors and others in- 
terested in the third annual electrical 
show, which will be held, under the aus- 
pices of the Electrical Trades Exposition 
Company, in the Coliseum, Chicago, II1., 
January 13-25, 1908, took place in the 
Edison building in that city on Novem- 
ber 22, to witness an exhibition of the 
plans for booth construction, illumination 
and decoration for the coming exhibition. 
A large perspective of the interior of the 
Coliseum, as prepared by the architects, 
D. H. Burnham & Company, was shown, 
and pronounced by those present as the 
finest and most artistic arrangement of 
booths, decorations and decorative light- 
ing ever prepared -for an exhibition of this 
kind. 

The following exhibitors have con- 
tracted for space: 

F. Alexander Manufacturing Company, 
American Automatic Telephone Com- 
pany, American Clock Company, Ameri- 
can Electric Fuse Company, American 
Electric Novelty and Manufacturing 
Company, American Electric Telephone 
Company, American Steel and Wire Com- 
pany, American Telephone Journal, Al- 
bert & J. M. Anderson Manufacturing 
Company, Atlas Anchor Company, Auto- 
matic Electric Company, Automatic Ig- 
niter Company, M. B. Austin & Company. 

B. S. Barnard & Company, Benjamin 
Electric Manufacturing Company, Big 
“4” Manufacturing Company, Bristol 
Company, Buyers’ Reference Company. 

Central Telephone and Electric Com- 
pany, Central Electric Company, Century 
Telephone Construction Company, Chi- 
cago Lamp and Reflector Company, Chi- 
cago Telephone Supply Company, Chicago 
Fuse Wire and Manufacturing Company, 
Chicago Telephone Company, Chicago 
Pneumatic Tool Company, Common- 
wealth-Edison Company, Frank B. Cook, 
S. H. Couch Company, Crane Company, 
John F. Cullerton Company, Crescent 
Manufacturing Company. 

Dean Electric Company, Joseph Dixon 
Crucible Company, Dossert & Company. 

Electric Appliance Company, Elec- 
trician Publishing Company, ELEcTRICAL 
Review, Electric Storage Battery Com- 
pany, Llectrical World, Electrocraft Pub- 
lishing Company, A. O. Einstein Com- 
pany. 

Federal Electric Company, Fort Wayne 
Electric Works. 

General Compressed Air and Vacuum 
Company, General Electric Company. 

International Correspondence Schools, 
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International Telephone Manufacturing 
Company. 

Jewell Electrical Instrument Company, 
If. W. Johns-Manville Company. 

Kellogg Switchboard and Supply Com- 
pany. 

J. Lang Electric Company, Lindstrom- 
Smith Company. 

Manhattan Electrical Supply Company, 
Manufacturers’ Record, M. B. Matthews 
& Brother, Moline Incandescent Lamp 
Company, Monarch Electric and Wire 
Company, Monarch Telephone Manufac- 
turing Company, McDowell-Stocker Com- 
pany, McRoy Clay Works. 

National Electric Lamp Association, 
North Electric Company, North Shore 
Electric Company, Nungesser Electric 
Battery Company. 

F. W. Pardee, Pheenix Glass Company, 
Public Service Publishing Company. 

John A. Roebling’s Sons Company, 
Roth Brothers & Company. 

Shelton Electric Company, Solar Elec- 
tric Company, Sterling Electric Company, 
Stolz Electrophone Company, Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, Swedish-American Telephone Com- 
pany, Swedish Electric Vibrator Com- 
pany. 

Telephony Publishing Company. 

United Clock Company, Universal 
Manufacturing Company. . 

Vivax Storage Battery Company, Vote- 
Berger Company. 

Wagner Electric Manufacturing Com- 
pany, Westcrn Electric Company. 
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Fuel Briquettes. 

Vice-Consul A. 8. Phillips, of Cardiff, 
writes that the improvement in the 
method of making fuel briquettes in Wales 
under Shedlock’s process consists in form- 
ing a pitchy deposit on each particle of 
coal or other carbon in as thin a film as 
possible, thereby producing a_ nearly 
smokeless fuel. He adds: 

“In other words, the idea is to render 
briquettes so made capable of producing 
in combustion the maximum of heat with 
the minimum of unconsumed vapor. In 
fact, the process is a combination of tar 
distillation and fuel briquette manufac- 
ture. It is carried into effect by mixing a 
liquid hydrocarbon tar with any suitable 
solid carbonaceous matter, preferably coal, 
in such quantity only as will produce, 
upon being subjected to the necessary tem- 
perature in closed vessels, sufficient pitch 
to bind the particles of coal, upon being 
subjected to the necessary pressure, so 
as to form a perfectly homogeneous mass, 
capable of resisting rough treatment. 
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“In the ordinary method, as at present 
practised in the manufacture of fuel 
briquettes, pitch is added to the coal in 
such quantities (from eight to ten per 
cent) as to produce in combustion so 
large a volume of dense smoke that it is 
found impossible to supply _ sufficient 
oxygen for its perfect oxidation: The 
briquette produced under the new system 
contains a maximum of three per cent 
pitch, and this is so intimately combine: 
with the solid carbon that the fuel in 
ignition burns with a clear, solid flame, 
thereby avoiding loss of calorific value by 
the production of heavy volumes of smoke. 
In addition to the foregoing advantages 
claimed for the Shedlock system of bri- 
quette manufacture there is the additiona!| 
benefit of economy of production, for in 
general the cost of pitch is about twice 
as much as that of tar, consequently five 
per cent of tar will be one-fourth of the 
cost of pitch when ten per cent is used. 
Five per cent of tar is the quantity re- 
quired, when combined with coal, to pro- 
duce the necessary three per cent of pitch 
to form, under the new system, a solid 
briquette of the required homogeneity, and 
the two per cent of volatiles given off 
during the process are recovered and are 
of nearly the same value as the five per 
cent of tar originally used. It will thus 
be understood that a great economy in 
ihe manufacture of the briquette is there- 
by secured. The cost of treatment of the 
materials is practically the same as under 
the ordinary method now practised in 
making fuel briquettes.” 

(The address of the inventor of the new 
process is on file at the Bureau of Manu- 
factures, Department of Commerce ani 


Labor, Washington, D. C.) 
—--__#+@Q<-- 

Ohio Independent Telephone 
Men Meet. 


C. L. Norton, of the Cuyahoga Tele- 
phone Company, was reelected vice-presi- 
dent and active executive of District No. 1 
of the Ohio Independent Telephone Asso- 
ciation at a convention of the district rep- 
resentatives, held in the Electric Build- 
ing, Cleveland, Ohio, November 18. A. |). 
Curren was elected secretary. 

The first district now represents a total 
of 65,000 telephones and fifty-seven oper- 
ating companies. Frank L. Beam, Co- 
lumbus, president of the state association, 
took up with the convention matters relat- 
ing to standardization of equipment that 
have been worked out during the last 
year. 

James 8S. Brailey, C. M. McVey and 
W. L. Carey addressed the convention. 
Delegates were elected to the national and 
state conventions. 
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The Tusciano Hydraulic Plant. 


PON the Tusciano river, in the 
southern region of Italy, is 
erected a turbine station of some 

size, which is designed to give a supply 
of current throughout an extensive dis- 
trict, taking in the localities of Salerno, 
Nocera and Torre Annunziata, along 





By C. L. Durand. 


Located at a point on the Tusciano 
stream near the village of Olevano and 
not far from the railroad station of Batti- 
paglia, the station distributes current 
over a high-voltage pole-line of some 
length, this line extending through a 
well-populated district for about forty 
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with many other towns of smaller size. 
The plant, the principal features of which 
are here described, is owned by a large 
company known as the Société Meri- 
dionale d’Electricité. A high-voltage al- 
iernating-current system is used, and the 
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miles, ending at the town of Torre An- 
nunziata. The mountain stream of the 
Tusciano has a variable flow which de- 
pends upon the season. Owing to the fact 
that its basin lies in a mountainous re- 
gion where there are but few forests, the 
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plant is equipped with machines furnished 
by the Société Westinghouse and built at 
the Havre works of that company. The 
construction of the turbine plant in gen- 
eral was carried out by one of the large 
Continental firms, the Société Franco- 
Suisse. 


stream is subject to sudden freshets, 
which make the supply quite irregular. 
The hydraulic work which has been car- 
ried out upon the stream comprises a 
dam and a principal flume, and a num- 
ber of basins. The dam lies at a height 
of 1,413.68 feet above sea level, in the 


territory of the Acerno commune. The 
water is taken off on the right bank of 
the stream at a point located sixty-six 
feet above the dam, and is formed of 
four openings of eight feet each, which 
are placed parallel to the current in or- 
der to lessen the amount of drift which 
may be carried in during the freshets. 

The water is taken into a settling basin 
which is connected by a gate with a sec- 
ond basin, and the main flume starts 
from the latter point toward the turbine 
house, having a total length of 18,655 
feet. According to the design of the 
hydraulic work, the amount of flow is 
3,000 litres per second. The flume fol- 
lows a down grade of about two per cent, 
and the speed of flow is 4.43 feet per 
second. Owing to the local conditions, 
the flume has been constructed under- 
ground for the whole length and has a 
practically uniform area of section. At 
the end of the flume lying above the tur- 
bine house there is first a principal basin 
which receives the water, connected by 
gates with two independent basins from 
which proceed the penstocks. At present 
there is one penstock in operation, and it 
is ‘a steel tube of 0.7-inch thickness at 
the lower part, being anchored to masses 
of masonry along the side of the hill. The 
head of water which is obtained by the 
above construction is 932 feet, and this 
allows a total of 13,250 horse-power, 
which is available from the flow already 
given. However, the part of the water 
supply which is conceded to the Société 
Meridionale d’Electricité, according to 
the present contract with the government, 
is only 1,900 litres per second, and the 
remaining 1,600 litres will be ceded to 
the company by the state in 1908, pro- 
vided the latter has not taken measures 
to utilize this power. Accordingly the 
Tusciano station secures a flow corre- 
sponding to 7,190 horse-power, which 
gives 5,400 horse-power upon the shafts 
of the turbines. 

The general appearance of the turbine 
house is shown in one of the engravings, 
and the sectional view indicates the main 
points of the interior, which includes the 
main turbine and dynamo room and two 
side rooms for the rest of the apparatus. 
The latter rooms are contained in a wing 
which projects from the central part of 
the main building. A length of 144.3 
feet and a width of forty-one feet are 
given to the latter. Reinforced concrete 
and metallic construction are used in the 
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In the main room are 
placed seven principal turbines for the 
alternators and two smaller ones for the 
exciters, and these are supplied by inde- 
pendent conduits which pass into the sta- 
tion from the main distributing pipe 
The lat- 


ter receives the penstock, as has already 


present building. 


which lies along the building. 
been mentioned. The principal turbines 
have a capacity of 1,400 horse-power each, 
and are built by one of the leading Swiss 
Piccard & Pictet, of Geneva. 
The illustration herewith shows a view 


firms, 


of the interior of the dynamo room, in 
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The device which is used to regulate the 
section of this opening is placed at the 
outside of the distributor and in conse- 
quence lies out of the water. The press- 
ure of the water upon the regulating part 
is entirely supported by a well-lubricated 
shaft which has a small movement. 
Owing to this construction, the gate 
mechanism is well adapted for being op- 
erated by automatic governors. The lat- 
ter is of the Faesch and Piccard type and 
is of the entirely mechanical form, as 
opposed to the hydraulic governors which 


are commonly in use. It is preferred in 
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93.5 per cent. At half load, cos 6 = 0.8, 
ninety per cent. These machines have 
the outer armature composed as usual of 
a ring casting containing an interior ring 
of laminated iron in whose slots are 
placed the copper bars which form the 
winding. The revolving field is formed 
of a drum mounted on the shaft which 
carries the twelve projecting pole pieces 
and the coils, the pole pieces being dove- 
tailed into the drum, as usual. Accord- 
ing to the tests which were made upon 
the present alternators, the drop in volt- 
age between no load and full load under 
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which will be noted the general design 
and position of the turbines with refer- 
ence to the alternators, and also the regu- 
lating devices for each of the turbines. 
About 500 revolutions per minute is the 
standard speed of these wheels. The 
shaft of the turbine is carried in two 
self-oiling bearings, between which are 
placed the revolving part and also the 
upper end of the water-delivery pipe. 
The turbine shaft is made to traverse 
the latter pipe by means of a bushing, 
and the pipe penetrates into the interior 
of the turbine, where it ends in two tubu- 
lures, the latter carrying the distributors. 
Each of the distributors is provided with 
one orifice which has a variable section. 





this case from the fact that the water is 
not sufficiently pure to be used to ad- 
vantage. An efficiency is guaranteed for 
the turbines of seventy-six per cent at 
full load, seventy-three per cent at three- 
quarters load, and sixty-eight per cent at 
half load. 

The alternators are of the revolving- 
field type, direct-coupled to the tur- 
bine shafts by means of an _ elastic 
clutch. They are of the Westinghouse 


three-phase type, with a field hav- 
ing twelve poles. The voltage is 


3,000 volts at fifty cycles. Including the 
exciter current, the efficiency of these 
machines is as follows: At full load, 
cos 6 = 1, 95.3 per cent; cos ® = 0.8, 


the usual conditions of working is found 
to be 6.5 per cent for cos 6 = 1, and 
twenty per cent for cos ® = 0.8. The 
weight of the outer part of the machine, 
including the fixed armature ring, is 
16,060 pounds, and the weight of the re- 
volving field and its shaft, 12,540 pounds; 
the base of the machine and the bearings 
figure for 12,100 pounds, which gives a 
total weight of 39,700 pounds. The 
standard speed of 500 revolutions, for 
which the present alternators are de- 
signed, gives the revolving portion a 
somewhat high periphery speed. How- 
ever, the machines are of very substantial 
construction and they are able to stand 
even much higher speeds, seeing that they 
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are called on to support the peripheral 
speed which corresponds to the racing of 
the turbines, and this latter speed may 


rise as high as 800 revolutions per 
minute. 
Besides the main turbine-alternator 


groups, the station contains two groups 
of smaller size which use direct-current 
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exciting current of 110 volts to the bars 
of the switchboard. From this latter cir- 
cuit are also run the lighting circuits of 
the building and a number of 
which are used in the repair shop. 
In the present plant the three-phase 
overhead line is operated at the standard 
tension of 30,000 volts, and to raise the 


motors 
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generators coupled to turbines of about 
the same general type as before men- 
tioned. The generators are of the West- 
inghouse compound type, having four 
poles and the usual drum armature, and 
they are designed to give 110 kilowatts 
in the normal conditions, running at 700 
revolutions per minute and delivering an 


voltage of the machines there are pro- 
vided three groups of Westinghouse trans- 
formers. Each group is made up of 
three single-phase transformers, and these 
are lodged in the lower chamber of the 
main wing, as will be noticed in the see- 
tional view. They are thus placed under- 


neath and in the rear of the switchboard, 


io’) 
far) 
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These 
transformers are of the oil-box type with 
simple air cooling, and the total weight 
of a transformer including the oil is 
12,100 pounds. On the alternator side, 
the transformer circuits are connected in 
delta to the alternator bars of the switch- 
board. To the high-tension overhead 
line, they are connected, on the other 


which occupies the upper space. 


side, in star, where it is designed to run 
the pole-line at 30,000 volts. Arrange- 
ments have been made, however, in case 
it is desired to operate the line at a re- 
duced tension of 18,000 volts, and in this 
the 


coupled in delta to the pole-line. 


case transformer circuits can be 
As will be noticed in the sectional view 
of the station, the switchboard is placed 


in the upper story of the wing, and faces 


upon a gallery which overlooks the 
dynamo room, while in the rear the 
switchboard apparatus and connections 


One of the 
engravings gives a view of the rear part 


occupy the upper chamber. 


of the switchboard, showing the back of 
the marble panels and the iron framework 
which holds this part of the apparatus. 
The 


separate frames. 


three 
low-tension 


switchboard is divided into 
First is a 
frame which is the one facing the gallery 
and is formed of white marble panels 
mounted on an iron framing and carry- 
ing the switches and cireuit-breakers of 
the exciters, the operating levers and cir- 
cuit-breakers of the alternators, besides 
the transformers for the measuring in- 
struments and the exciter and alternator 
Placed the former 
framework and separated from it by a 


rheostats. back of 
space of five feet is a second frame which 
is used for the 3,000-volt, three-phase 
current coming from the alternators. This 
frame, built of angle iron, carries the 
cireuit-breakers, transformers for instru- 
ments and two sets of bus-bars for 3,000 
volts, with 
these bars. 


the sectioning switches for 
The 3,000-volt current from 
the alternator circuits comes first to a set 
of oil-switehes and then 


passes to two- 


way switches which allow of placing any 
one of the alternators on either of the 
two bus-bars. Here the two-way switches 
are interlocked with the oil-switches so as 
to prevent a false maneuver upon open- 
ing the switches. From the 
the current is sent into the transformers, 
as in the case of the alternators, by means 


bus-bars 


of two-way switches and circuit-breakers 
with retarding dash-pots. An interlock- 
ing with these 
The third frame of the switch- 


device is also used 
switches. 
board lies in the rear of the upper cham- 


ber at eight feet from the former, and is 
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used for the 30,000-volt circuits and ap- 
paratus. The framework carries the dif- 
ferent apparatus for operating the trans- 
former circuits and also the different 
switches for the overhead line. Coming 
from the transformers, the secondary cur- 
rent at 30,000 volts passes by a set of 
fuse blocks which have a removable part 
so as to allow the circuit to be broken 
when under load, and also by single-pole 
switches which allow of placing one of 
the transformer sets upon one or the 
other set of bus-bars. From the latter 
bars, the current passes through two-way 
switches and fuse blocks. The present 
framework also carries small transformers 
which are used to supply the ammeters 
placed upon the front low-tension board, 

In front of the station building will 
be noticed the metallic framework which 
is used to support the overhead lines at 
the station end. At present, the Tus- 
ciano plant uses two main 30,000-volt, 
three-phase lines, these being formed of 
seven-millimetre copper wire. Each of 
the lines has three wires. Upon the 
metallic framework are mounted two 
main lightning arresters of the horn pat- 
tern. From this point the overhead line 
follows its course upon the standard type 
of pole which is adopted by the company, 
this being a pole of square section 
formed by four angle irons at the corners 
and braced across by a light iron trellis- 
work. The pole tapers toward the top 
and has mounted upon it three cross- 
arms of wood, on which the porcelain in- 
sulators are fixed so as to bring the three 
wires of one line all on the same side of 
the pole and under each other, having 
& minimum space of two feet between the 
wires. Starting from the hydraulic plant, 
the line, which has a total length of sixty 
kilometres, passes by Olevano, on the 
Tusciano stream, and reaches the towns 
of Salerno and Vietri, running thence 
by Mont Albino, and then follows the 
plain to Scafati, finally reaching the 
present terminal point at Torre Annun- 
ziata. At the principal points the trans- 
former posts are located; these are two- 
story structures, with the transformers 
placed in the lower story. The line 
switches, lightning arresters, fuse blocks 
and other apparatus are mounted on the 
upper floor. 


La» 
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The offer of the Cleveland Electric 
Railway Company to make a six-months’ 
test of three-cent fares a basis of future 
trolley rates, the rate to be fixed to be 
such as to earn six per cent on the cost, 
of production, has been rejected by the 
Cleveland, Ohio, city council. 
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ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 


ELECTRIC SIGNALS IN METALLIFEROUS 
MINES. 

I have before referred, in these notes, 
to the difficulty of working electric sig- 
nals in metalliferous mines, owing 
mainly to the large quantities of water 
that are present in the shafts, and in 
the older mines to the irregularity of the 
shafts. There is also the important ques- 
tion of cost, which has had a grave bear- 
ing upon the difficulty of introducing 
electric signals into metalliferous mines. 
As I have before pointed out, metallif- 
erous mines differ from coal mines in 
the fact that in place of one or two land- 
ings at most, in the shaft, as in coal 
mines, there are a very large number of 
landings, or levels. In a deep mine there 
may be as many as twenty or more, and 
whatever system of signaling is em- 
ployed, must be available from each of 
the levels to the engine house, and from 
the engine house to each of the levels. 

Recently two methods of overcoming 
the difficulty have been worked out, 
which represent fairly the two systems 
of working signals in mines. One has 
a number of bells, one at each station at 
which it is required to signal, ringing 
them all together; and the other has sep- 
arate signals for each station. In some 
of the Lake Superior mines, the Ahmeek 
and the Mohawk, the first system has 
been adopted, and is stated to work very 
well. Three wires are employed, two to 
carry the current, and one for the line 
A new departure has been made 
in the matter of working signals, by em- 
ploying the current from the ordinary 
lighting or power service, the signals in 
this case being arranged to work with 
any pressure from fifty to 500 volts, and 
with either direct or alternating current. 
The three wires, which are apparently in- 
sulated with rubber in the usual way, are 
enclosed inside a three-fourths-inch iron 
pipe, the pipe being covered with one of 
the insulating compounds. Junction 
boxes are placed at each level, and half 
way between each level, for the purpose 
of drawing the wires in, and for testing 
for disconnection, etc. At each level is 
an iron box connected directly to the iron 
pipe, very much in the same manner as 
the conduit fittings are connected in the 
wiring of buildings, so that the appar- 
atus which is enclosed in the iron box is 
guarded from the entrance of water. In- 
side the iron box is a trembler bell, a 
lamp signal, and a push, the knob of the 


wire. 
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push standing outside ‘the box in the 
usual way. In the engine house there 
is a similar box, with the lamp signal 
bell and push, connected to the signal 
system, and in addition, two bells whose 
hammers are worked by the cores of 
solenoid electromagnets, and two pairs of 
lamp signals, the lamps showing respect- 
ively red and green. One of the bells 
and one of the pairs of lamp signals are 
connected to the general system of sig- 
nals from all the levels, and the other 
bell and lamp signals are connected to 
a local signal from the shaft top, or land- 
ing stage. When the signals are not in 
use the lamp signals in the engine house, 
both show green lights, and the lamp sig- 
nals in the boxes at the different sta- 
tions, including that in the engine house 
and one on the shaft top, are invisible. 
When any level signals, by pressing in 
its push, all the bells at all the levels, 
and that in the engine house, ring to- 
gether, and in addition, the solenoid bell 
in the engine house is struck, and red 
light appears, and remains until the sig- 
nal is cleared by the engine man. The 
signal bell in the engine house, which 
is connected to the system of signals from 
the levels, enables the engine man to re- 
ply to the signals received from any one 
of the levels, so that all of the levels 
will know that a signal has been received. 
The lamp signal is put back after the 
“skip” has been landed. The second 
solenoid bell and lamp signals in the en- 
gine house are worked from the shaft 
top, or landing stage. When the skip is 
nearing the surface it closes a switch 
which operates a belli and lamp signal on 
the landing stage, and acquaints the 
lander or banksman, that the skip is com- 
ing up, and he then signals to the engine 
house, by means of a switch provided 
for the purpose, his signal working the 
other solenoid bell, and bringing’ the red 
light up upon the other lamp signal. In 
addition to the above, the skip as it comes 
up closes another switch, which com- 
pletes the circuit of a bell at the “dump,” 
as it is called, where the mineral has to 
be tipped on to the breakers, this warn- 
ing the men at the breakers that the skip 
is coming. The proof of the utility of 
any apparatus of this kind is in the work- 
ing, but in my view the great difficulty 
will be, as before, that of keeping the 
water out of the boxes containing the 
pushes, bells and lamp signals. Every 


time that the box is opened, or that a 
junction box is opened, it will be ex- 
ceedingly difficult to prevent a certain 
amount of moisture entering the system 
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and being closed up in it, and the moisture 
which is enclosed either in the junction 
box or in the signal box, will most as- 
suredly attack the connections. Judging 
also by the size of the pipe which encloses 
the three wires, the wire themselves are 
not large enough, nor are their insulating 
coverings. Three-fourth inch is a 
very small space within which to place 
three insulated wires, under the condi- 
tions in which they have to be threaded, 
for being in a mine shaft. In my view 
the pipe should have been more like a two- 
inch bore, and the wires should have 
been not less than No. 14, and should 
have very thick coatings of rubber. Fur- 
ther, it would also be wise to provide a 
supplementary arrangement in the form 
of a current of dried warm air, to pass 
through the whole system periodically, 
for the purpose of removing any moist- 
ure that is present. This latter arrange- 
ment I do not think would be difficult, 
provided the pipes were somewhere 
of the size mentioned above, and all 
joints were made watertight. By the use 
of cold-storage methods air can be dried, 
and if it is afterward warmed it has 
a very large capacity for moisture, and 
if forced into the pipes under pressure, 
or if a circuit of two sets of pipes were 
formed, say in two shafts, and the air 
circulated through the pipes for a cer- 
tain time periodically, the inside of the 
pipes would be kept dry and the connec- 
tions would have a very much better 
chance of standing. 


In the other system, which has been 


established in the Kalgoorlie gold mines 
of Western Australia, single-stroke bells 
are employed, there being one at each 
level and one in the engine house, and 
in addition, there is an indicator in the 
engine house, to show which level is 
ringing, the indicator being constructed 
very much on the lines of the house-bell 
indicator, but with the necessary strength 
ete., for mining work. Connection is 
made between the engine house and the 
different levels by a steel armored cable 
containing one insulated conductor for 
each level, and two more, one for the cur- 
rent and one for return. The cable is 
fixed in the ladder compartment of the 
shaft, where it is out of the way. It 
should be mentioned that in modern gold 
mines the shaft is usually divided into 
three compartments, the section of the 
shaft being rectangular. The principal 
division is for the skip to run up and 
down; one division is for pipes, for 
pumps, ete., and the other for the ladders 
that are fixed in all metalliferous mines, 
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by which men go up and down, ladders 
being sometimes the only method of as- 
cent and descent. In the ladder com- 
partment it will be seen that the cable 
is easily got at, and is less likely to be 
damaged than in either of the others. 
There is a cast-iron junction box at each 
level, measuring ten inches by eight 
inches over all, and connections are taken 
from the junction box to the bell and 
push in the level. The connections are 
stated to be made waterproof by the use 
of pitch compound. The current for the 
signals is supplied by a small 110-volt 
continuous-current generator, driven by 
a three-phase induction motor, taking 
current from the supply system of the 
mine. An accumulator is also provided 
for working the signals for eight hours, 
in case of any failure either of the mo- 
tor-generator or the supply system. When 
using the signals, the men at the levels 
ring a certain number of knocks to the 
engine man, each arrangement of knocks 
meaning certain things, and the engine 
man replies directly to the level which 
has signaled, by repeating the signal he 
has received, before moving his engine. 
THE ECONOMY OF STEAM TURBINES AND 
RECIPROCATING ENGINES FOR MINES. 
Steam turbines are steadily making 
their way for mining work, and in par- 
ticular in some parts of the Midlands 
in the United Kingdom the system of 
working turbines introduced by Profes- 
sor Rateau is also steadily making way. 
As I have pointed out more than once 
in these notes, it is difficult for any sys- 
tem of electrical distribution to show any 
economy in driving the fan. The fan 
engine is the ideal load. It is constant. 
The fan runs continuously day in, day 
out, week in, week out, taking nearly al- 
ways the same power. Also the great 
expense of the plant required for elec- 
trical winding, is seriously handicapping 
its introduction. 
distribution is steadily making way, it 
is not often that either the fan or the 
winding engine are included, except under 
But as condensing 
is very often expensive at collieries, owing 
to the difficulty of providing a sufficient 
quantity of cooling water, at a moderate 
cost, the exhaust steam from the fan and 
the winding engine form useful sources 
of energy for other work, through the 
Rateau or other turbines. As the wind- 
ing engine runs during working hours 
only, an occasional run being made dur- 
ing the remaining fifteen or sixteen 
hours, its exhaust steam comes in very 
usefully for driving turbines, to provide 


Hence though electrical 


special circumstances. 
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energy for haulage, screening plant, and 
other work, while the exhaust steam from 
the fan engine being always available 
throughout the twenty-four hours, pro- 
vides a good standby, under all circum- 
stances, and by means of Professor 
Rateau’s storage methods, its use is very 
economical. A colliery manager who has 
adopted the system, told me the other 
day that he found the consumption of 
the very low .pressure exhaust steam. 
about two pounds above the atmosphere, 
to be about thirty-eight pounds per kilo- 
watt-hour. Bearing in mind that the con- 
sumption of a steam turbine, working 
non-condensing, is thirty-six pounds per 
kilowatt-hour, and sometimes more, this 
result must be said to be very satisfactory, 
seeing that the steam is obtained prac- 
tically for nothing. My friend also, who 
is putting down a large plant to supply 
a number of collieries, told me that he had 
had some very instructive figures gotten 
out, as to the working costs of different 
sizes of plants, when driven by recipro- 
cating engines, and by steam turbines. 
For a 250-kilowatt plant the reciprocating 
engine working non-condensing, was 
found to be by far the cheapest. For a 
500-kilowatt plant, there was very little 
to choose between a reciprocating engine 
working non-condensing, and a turbine 
working condensing. For a 750-kilowatt 
plant, the turbine working condensing. 
was found to be a long way the most 
economical, and consequently turbines of 
that size were adopted, with smaller tur- 
bines, 250 kilowatts to be worked by ex- 
haust steam, for the light load. 


> 
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Technolexicon Discontinued. 

Al} will regret to learn that the Society 
of German Engineers has resolved to dis- 
continue the Technolexicon because the 
work has turned out to be expensive be- 
yond all expectation, and because the costs 
requisite for its accomplishment within 
the allotted time exceed the pecuniary 
means available by the society for this 
purpose. 

All letters and other postal matter con- 
cerning the Technolexicon please hence- 
forth send to the undersigned, Verein 
Deutscher Ingenieure, Charlottenstrasse 
43, Berlin (NW. 7). 

This work was intended to be a lexicon 
of technical terms in English, French and 
German, and the German society had se- 
cured the cooperation of engineers 
throughout the world, expecting, in this 
way to make the list of words complete. 
That this has been found impossible is 
much to be regretted as a lexicon of this 
character is greatly needed. 
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Merger of Baltimore Electric 
Lighting Companies. 

The stockholders of the Consolidated 
Gas, Electric Light and Power Company 
met on November 20 at the offices of the 
company and formally authorized the 
leasing of the property of the Baltimore 
Klectric Company by the Consolidated 
company. 

Stockholders of the Baltimore Elec- 
tric Company met later in the day at the 
office of that company, Lexington and 
Courtland streets, and approved the lease. 

The negotiations which have resulted 
in the sale of the $2,500,000 of capital 
stock of the Baltimore Electric Company 
and in the leasing of that company by 
the Consolidated Gas, Electric Light and 
Power Company were conducted by Mr. 
S. Davies Warfield with persons repre- 
senting the different interests in the Bal- 
timore Electric Company. The price 
paid for the stock was $10 a share. 

After closing all the details of the 
transaction Mr. Warfield made the fol- 
lowing statement : 

“The Consolidated Gas, Electric Light 
and Power Company has taken a lease 
of the property of the Baltimore Electric 
Company. The lease will run for 999 
vears, and under its terms the Consoli- 
dated company will pay to the Baltimore 
Electric Company an annual sum equal 
to the interest on the bonds of that com- 
pany outstanding and to the interest on 
its outstanding five per cent preferred 
stock, provided that company does not 
earn these requirements. 

“Tt must be understood that the securi- 
ties on which interest and dividends are 
thus provided for represent actual cash 
invested in the properties of the Balti- 
more Electric Company. The electric 
light and power business of the Baltimore 
Electric Company will have $2,295,000 of 
bonds on which to pay interest after de- 
ducting the income received from other 
sources. There is $1,000,000 of pre- 
ferred stock. 

“The leasing of this company is but 
one step in the plans for the development 
of the electric field. The Consolidated 
company has at Westport one of the 
largest and best equipped electric power 
stations in the country. 

“As is known, arrangements have been 
completed with the McCall’s Ferry Power 
Company by which the Consolidated com- 
pany is to receive a large amount of elec- 
tric energy generated on the Susque- 
hanna river. The current from the river 
will be conveyed therefrom to the city 
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boundary, where it will be turned over 
to a distributing company. 

“For this purpose all the stock of the 
Maryland Securities Company has been 
This was formerly owned by 
interests identified with the Baltimore 
Electric Company, and comes to the leas- 
ing company by the purchase of its stock. 

“The Maryland Securities Company, 
which will form the basis of distribution 
of this river power, will be the company 
which will own the common stock of the 


acquired. 


Baltimore Electric Company, which has 
All the capital 
Jom- 


now been purchased. 
stock of the Maryland Securities 
pany will, of course, be owned by and 
held in the treasury of the Consolidated 
Gas, Electric Light and Power Company. 

“In the general plans outlined there 
are no promotion stocks, no increase or 
exchanges of securities. Only the ma- 
chinery necessary to properly conduct a 
business of the magnitude of that con- 
templated has been provided. The direct 
benefits from these various sources will 
belong to the Consolidated Gas, Electric 
Light and Power Company. 

“Through the Maryland 
Company the large users of electric cur- 
rent for manufacturing purposes, located 
county and 


Securities 


principally in Baltimore 
around the city, will receive their power, 
while the commercial power service with- 
in the city and current for electric light- 
ing will be supplied by the Consolidated 
company and the Baltimore Electric 
Company. 

“As stated, under the contract 
the McCall’s Ferry Power Company the 
Consolidated company will sell to that 


with 


company current generated by steam 
power at its stations at times when the 
steam stations of the Consolidated com- 
pany are not necessary in the operation 
of its own business, to enable the McCall’s 
company to make what is called per- 
manent power out of what is termed non- 
permanent water power on the river.” 

Mr. Warfield was asked what would be 
the policy of the new management in re- 
gard to the telephone end of the busi- 
ness. He replied: 

“The acquisition of the Maryland 
Telephone Company, by reason of the 
ownership of the stock of that company 
by the Baltimore Electric Company, is 
only incident to this transaction. Con- 
vinced that my views are correct, as al- 
ready stated in connection with the elec- 
tric light and gas field, they hold equally 
good in the telephone field. 

“Believing, as I do, that the concentra- 
tion of a public service is necessary for 
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its best’ development, I do not hesitate 
to say that I have presented for the con- 
sideration of out-of-town interests identi- 
fied with the Chesapeake and Potomac 
Telephone Company, a plan for taking 
over the Maryland Telephone Company. 
This plan, if carried to completion, I am 
satisfied, must inure to the best interests 
of the subscribers of the respective com- 
panies concerned.” 


a> 


The Utilization of Selenium. 


Selenium, one of the rare and little 
known elements, is closely related in 
many ways to tellurium and _ sulphur, 
with both of which it often occurs in 
nature. Recently it has obtained some 
prominence from its use in various forms 
of electrical apparatus, where advantage 
is taken of its peculiar property of being 
almost a non-conductor of electricity in 
the dark, while under the influence of 
light its conductivity immediately —be- 
comes greatly increased. This character- 
istic has led to its use in instruments de- 
signed for lighting and extinguishing gas 
buoys automatically; for guiding and ex- 
ploding torpedoes by a ray of light; for 
telephoning along a ray of light; for 
transmitting sounds and photographs or 
other pictures to a distance by means of 
a telephone or telegraph wire; and for 
measuring the quantity of Roentgen rays 
in therapeutic applications.. A general 
or practical use of any of these instru- 
ments would result in an increased de- 





mand for selenium. 

At present the metal is 
quoted at $13.33 per kilogram 
(2.2046 pounds) to $2 per ounce, as there 
is no steady market and the prices vary 


variously 
from 


with different dealers. 

No selenium is known to be produced 
commercially in this country, but during 
106 one copper refinery made some in an 
experimental way, and it is possible that 
it was produced at other refineries also. 
At this refinery the selenium was obtained 
from the anode slimes or mud, where it 
is left with gold, silver, and other resi- 
dues in the electrolytic refining of cop- 
per. 

Minerals containing selenium are of 
rare occurrence in the United States, but 
a demand for the metal could probably 
be supplied by utilizing the small quan- 
tities found in the copper refinery slimes. 

A note on selenium, prepared by Frank 
L. Hess, geologist, is published in an ad- 
vance chapter from “Mineral Resources 
of the United States, Calendar Year 
1906,” where the production of antimony, 
arsenic and bismuth in 1906 is also re- 


ported. 
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Magnetic Oscillators for 
Wireless Telegraphy. 

At a recent meeting of the Physical 
Society, of London, a paper was read by 
Dr. J. A. Fleming, on “Magnetic Oscil- 
lators as Radiators in Wireless Tele- 
graphy.” An open or Hertzian oscillator 
is called an electric oscillator because the 
effects produced in space are due in part 
to the potential of the free charges at the 
ends. A closed-circuit oscillator is called 
a magnetic oscillator because the effects 
it produces are wholly due to current. 
Hertz showed that the energy radiated per 
period from an open oscillator could be 
expressed by the formula E = 16 x* ¢°/3 
d*, where A is the wave length and ¢ the 
electric moment. The author has shown 
that a similar formula E = 16 2* M’*/3 
d*, where M is the magnetic moment, 
holds good for the closed-circuit oscillator. 
Assuming persistent or undamped oscil- 
lations to be used, these formule were 
transformed by the author into two others 
—viz.: W = 87 X 107° 7? a N? for 
the open oscillator, and W = 4 X 10°° 
S* a? N* for the closed oscillator, where a 
is the R.M.S. value of the current in the 
oscillator and N is the frequency. Hence 
the radiation from the open oscillator 
varies as the square of the frequency and 
that from the closed one as the fourth 
power. The paper describes experiments 
made with flat square coils of various sizes 
used as magnetic oscillators in the quad- 
rangle of University College, London. In 
one circuit undamped oscillations were set 
up by means of a Poulsen arc, and the in- 
duced oscillations created in the other cir- 
cuit at a distance were detected and meas- 
ured by means of the author’s oscillation 
valve or incandescent-lamp detector. The 
distance separating the two circuits was 
varied from about fifty feet to 250 feet. 
Curves were obtained showing how the 
secondary current varied with the distance 
of the circuits apart and with their rela- 
tive position. It was shown that the in- 
ductive effect was greatest when the flat 
coils were in a horizontal position and at 
a certain distance above the earth. The 
law of variation with distance proved to 
be something between the inverse cube 
and the inverse square of the distance. It 
was then shown that increase in size of 
the coils had a very marked action in in- 
creasing the inductive effect, and also that 
for equal power the use of the spark 
method creating intermittent oscillations 
in the primary gave better effects than the 
use of the are or undamped oscillations. 
It was also shown that for the coils used 
the true radiation of energy was very 
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small, and, therefore, that the distance 
effects obtained were almost entirely due 
to magnetic or Faradaic induction. Sug- 
gestions were then made for increasing the 
eflicacy of the ordinary inductive type of 
wireless telegraphy by the use of high-fre- 
quency oscillations in the primary circuit, 
and a suitable detector such as the author’s 
oscillation valve combined with a tele- 
phone as a receiver in the secondary cir- 
cuit. Such a method would have a far 
greater reach than the ordinary low-fre- 
quency alternating-current inductive tele- 
graphy and not be open to the objection 
of disturbing commercial telephonic cir- 
cuits. 


a 
_ 





Rail Tests by the Pennsyl- 

vania Railroad. 

The Pennsylvania Railroad is making 
a series of tests on the West Jersey & 
Sea Shore Railroad, near Clayton, N. J., 
to determine the exact nature and extent 
of the pressure upon ithe rails of various 
types of electric and steam locomotives. 
The electric locomotives, owing to their 
lower centre of gravity, have an effect 
upon the track different from that due to 
the action of steam engines. These tests 
have led to the erroneous impression, 
which has gained considerable publicity 
through the daily papers, that the com- 
pany has been making speed comparisons 
between the two types of locomotive. 

A stretch of track about 166 feet in 
length has been equipped with rails and 
cast-steel ties designed and 
made for the purpose. 


specially 
Instead of attach- 
ing the rails to the ties by spikes, a spe- 
cial form of block has been substituted, 
which allows a slight movement of the 
rail as the engine goes over it. This 
movement registers the force with which 
the flanges of the wheels strike or press 
against the rails. It is expected that a 
large number of experiments with this 
apparatus will show what the effect is of 
either steam or electric locomotives moy- 
ing at different speeds over either straight 
or curved track. 

An electric apparatus has been devised 
to measure the precise amount of time 
elapsing while the different locomotives 
pass over this 166 feet of track, in order 
that, in computing the effect upon the 
track, the exact speed attained may be 
There is no element of contest 
as to speed between the two types. The 


known. 


matter of speed is purely incidental to the 
main purpose of the tests, which is to 
enable the company, in planning its elec- 
trical installations in New York, to de- 


sign a track secure against danger with 
any form of locomotive that may be 
utilized. 


a 
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Some Electrical Properties of 
Silicon. 

The physical properties of silicon are of 
peculiar interest as it belongs to that 
group of elements which comes between 
the metals and non-metals in the periodic 
system. It resembles carbon, which 
stands next above-it in the group, in 
being a poor conductor of electricity, and 
in having a negative temperature coeffi- 
An ‘interesting in- 





cient in resistance. 
vestigation of the thermoelectric behavior 
of silicon in the metallic state has been 
made by Frances G. Wick, who gives her 
results here. One of the first difficulties 
encountered was that of securing a good 
electrical contact. The best results were 
obtained by copper plating the ends of the 
silicon rod first, then placing the con- 
necting wires on the copper and plating 
over them. The connection, however, was 
not entirely satisfactory as the copper 
plating did not adhere firmly to the 
silicon. Copper and constantan wires 
were attached to each end of the silicon 
and the thermoelectromotive forces were 
measured at different temperatures, and 
with various differences in temperature 
between the ends. The different thermo- 
couples formed by the copper, constantan 
and silicon served to check the measure- 
ments. The temperatures ranged from 
—190 degrees centigrade to 350 degrees, 
while one end of the silicon was kept as 
near zero as possible. The conductivity 
of the silicon for heat gave some trouble 
in this experiment. The direction of the 
current was found to be from the silicon 
to the copper through the hot junction. 
Hence silicon is thermoelectrically nega- 
tive with respect to copper. From these 
results the —thermoelectromotive-force 
curve of a silicon-lead junction was com- 
puted and plotted. The values were 
found to be high and the curve to be at 


least of the third degree, possibly due to 
a large Thomson effect. The line for 
the copper-silicon couple is also slightly 
curved. The large values of these thermal 
electromotive forces are shown by the fol- 
lowing comparison: At the mean tem- 
perature of twenty degrees centigrade the 
thermoelectric power of a lead-silicon 
couple is —400 microvolts per degree. 
Under the same conditions a bismuth-lead 
couple gives —89 microvolts and an anti- 
mony-lead couple +26. Tellurium and 
selenium are comparable with silicon, but 
of opposite sign. The first gives, with 
lead, +502 and the second, +807 micro- 
volts.—Physical Review (Lancaster), No- 
vember. 








872 


THE STARTING, REGULATING AND 
STOPPING OF CONTINUOUS- 
CURRENT MOTORS.’ 


BY J. T. MOULD. 


The simplest form of starting resist- 
ance is the liquid type. Resistances of 
this character used to be very extensively 
used, but have now almost entirely dis- 
appeared in the United States and most 
Continental countries, although in this 
country many are still employed in con- 
nection with large motors and motors used 
in crane work and mining work, the prin- 
cipal reason for their retention being 
their low initial cost. 

Another good feature of liquid resist- 
ances is the perfect curve of the commu- 
tation (by which I mean the absence of 
steps involving arbitrary changes), and 
also there is, of course, very little liability 
to sparking. 

But liquid resistances possess many dis- 
advantages, among which are prominent: 
(1) Liability of the vessel to be upset 


and the liquid spilled. (2) Loss of the 
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Fic. 1.—Curves ConNnECTING NUMBER OF Con- 
TACTS AND CURRENT MOVEMENT PER CONTACT 
FOR VARIOUS EFFICIENCIES. (APPROXIMATE 
ONLY.) 


liquid by evaporation and decomposition, 
with consequent variability of the ohmic 
value of the resistance, entailing the neces- 
sity of constant attention in order to pre- 
uniformity. (3) A tendency to 
boil over when subjected to a heavy load 
or, if enclosed, to generate steam and 
sometimes to burst. (4) When used until 
the liquid is hot a noxious vapor may be 
emitted, which has been known in some 
cases to overpower the motor attendant. 
(5) Owing to the necessity of frequent 
inspection and renewal of the electrolyte, 
the cost of maintenance is high. In fact, 
if the maintenance and renewal charges 
are taken into account, the advantage of 
low initial cost largely disappears. 

To provide a more permanent form of 
starting switch, electricians soon began 
to use solid resistances divided into sec- 
tions, each section being connected be- 
tween steps of a multiple-way switch in 

1 Abstract of a paper read before the British Associ- 


ation of Engineers-in-Charge.—Reprinted from the 
Electrician, London, Eng. 
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such a manner that, by moving the switch 
from step to step, the resistance could be 
gradually cut out. At first very few steps 
were provided, the maximum number 
seldom exceeding five or six even for large 
motors; but this entailed such large dif- 
ferences of voltage between adjacent steps 
and such unequal current increments that, 
in the early starting switches, arcing from 
step to step was very serious and destruc- 
tive. When voltages of 200, 400 and 500 
began to prevail it was found necessary 
to increase the number of steps in multi- 
ple-way switches of the sliding-contact 
type. But the number of steps is not the 
only point demanding consideration in 
order to avoid destructive sparking: the 
proper distribution of the resistance be- 
tween the various steps is of equal if not 
greater importance. 

In early rheostats the custom was to 
distribute the resistance equally between 
all the steps, but this was very unsatis- 
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factory, because it resulted in small volt- 
age differences between some steps with 
great voltage differences between others, 
with very unequal increments of current 
and consequent violent sparking and very 
uneven acceleration. 

Fig. 2 shows the case of a ten-horse- 
power, 400-volt starting switch of resist- 
ance eighteen ohms, with ten stops and 
resistance equally divided between the 
stops, armature resistance, etc., being one 
ohm. A considerable spark may be al- 
ways expected when passing on to the 
tenth step, which, often repeated, will 
have destructive effects. 

If instead of equal divisions, the resist- 
ance had been divided up into a series of 
steps such that the total resistance in cir- 
cuit on successive steps formed a geo- 
metrical ratio, the current increments 
could have been equalized, as shown in 
Fig. 3. 

In both the cases just considered it has 
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been assumed that the contact lever would 
be held on each step until current fell to 
normal, which is the correct way in start- 
ing a motor. The arrangement last de- 
scribed is only put forward as representing 
a desideratum to be aimed at. In actual 
practice it would be modified by many 
considerations, and especially by manu- 
facturing and commercial conditions, 
which entail the use of standardized re- 
sistance units and the reduction of the 
number of standards to reasonable limits. 

Sparkless commutation also depends to 
a very large extent on the size of the 
contact making and breaking surfaces. 
The greater the line of contact the smaller 
will be the tendency to spark. For this 
reason, circular or button contacts are 
quite unsuitable for large currents when 
used in connection with a sliding contact- 
maker. 

The best form of contact in such cases 
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length of the contact brush and the con- 
tact step. For very large motors (say, 
from fifty horse-power upward) it is de- 
sirable to reject sliding contacts alto- 
gether, and use a form of switch in which 
contact is made by pressing one surface 
against another. 

An essential of sparkless commutation 
is that the contact surfaces should be large 
enough to carry quite easily the currents 
for which they are designed. It has to be 
remembered that perfect contact can not 
always be secured in a movable contact- 
maker, and this has to be allowed for in 
deciding the current density on the switch 
contacts. 

For this reason a density of 100 to 130 
amperes per square inch can not wisely 
be exceeded in rubbing surfaces which 
have to come into contact by a sliding 
movement. Where contact is made by 
pressing the edges of the leaves of a 
laminated brush against a hard rolled 
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metal surface of high conductivity, the 
density may be increased to 500 amperes 
per square inch. 

The custom of using the starting switch 
to stop a motor is responsible for much 
damage to such apparatus, and many a 
complaint arises of starters proving un- 
satisfactory when really the only fault is 
that they are improperly used. But when 
a starting switch is equipped with an 
automatic overload release, it must be 
made capable of automatically opening the 
motor circuit, and for this purpose it is 
advisable that carbon-breaking surfaces 
should be provided on all starters rated 
for more than, say, fifty amperes. Auto- 
matic circuit-breaking, however, is not by 
any means the most severe that a starter 
has sometimes to undertake. 

Some machines—notably printing ma- 
chines—require to be “inched’—. ¢., 
moved round or forward for an inch or 
two, or, perhaps, only a fraction of an 
inch—and immediately stopped, and this 
may be frequently repeated. Opening the 
circuit under these conditions is likely to 
produce a. very severe arc, because the 
motor has not. been allowed to accelerate 
and, consequently, the full voltage of the 
circuit has to be broken instead of only 
the difference between the line voltage 
and the counter-electromotive force. 

A starter that has to be used for inch- 
ing should be, therefore, not only equipped 
with easily renewable contacts and with 
carbon-breaking surfaces, but also these 
surfaces should be protected by a magnetic 
blow-out; and when the circuit-breaking 
lever is to be moved by hand (and may 
consequently be moved slowly), it is good 
practice to make the ohmic value of the 
starting resistance sufficient to consider- 
ably reduce the current before opening 
circuit. 

Some station engineers have framed 
rules requiring that the current on first 
step and subsequent increments shall not 
exceed ten amperes, while in a few cases 
even smaller initial currents have been 
specified. Most engineers have now 
learned that the cultivation of the power 
consumer is a sine qua non. Generally, 
therefore, the authorities have found it 
necessary to be very lenient in the en- 
forcement of such regulations, on account 
of the expense in which they involve their 
customers. On account of the difficulties 
and the expense that such restrictions in- 
volve, it is good practice to impose them 
only in cases of absolute necessity and 
generally to pass full load current on first 
step. 

As regards rating, sufficient margin of 
safety would appear to be provided by 
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rating the resistance to carry 150 per cent 
of full load current without the tempera- 
ture exceeding 240 degrees Fahrenheit, 
allowing twenty seconds to start the 
motor. This rating, of course, is only 
suggested as being suitable for ordinary 
standard commercial starters. It would 
not be suitable for motor starting against 
heavy inertia loads or that have to start 
very frequently. For printing machines, 
for instance, which have to be “inched,” 
a more liberal rating is necessary, but 
much actual practice has shown that the 
same current and temperature limit may 
be maintained if the time limit is in- 
creased to sixty seconds. In starting ma- 
chines which constitute a flywheel load, it 
is often necessary to be still more liberal 
—in fact, to start a loaded hydro-extractor 
with a current not greater than 150 per 
cent of normal as much as three minutes 
is often necessary. 

The author then considers the necessity 
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examples of some classes of machines to 
which electric driving has been success- 
fully applied, and showing the type of 
motor selected as well as the method of 
control adopted. 

The accompanying table is necessarily 
very incomplete, and is only intended to 
indicate the general considerations on 
which a selection should be based. These 
may be modified by other special condi- 
tions in individual cases which may result 
in the selection of a different type of mo- 
tor or system of control. 

in the above table no mention is made 
of the use of a motor in combination with 
a motor-generator, or of two motors (viz.: 
a large one for high speeds and a small 
one for low speeds), yet both of these 
methods are very frequently ana satisfac- 
torily employed in connection with large 
newspaper presses. In many respects the 
control of rotary printing presses is a 
specially interesting problem. In _ the 


Type or Motor. METHOD oF CONTROL. 








Wide speed range, with Machine tools. Test beds. Shunt wound 
long periods of running Small printing presses 
requiring hurry-up 


on any speed 
speeds 


Wide range of speed with Newspaper printing Compound wound 
slow starting speeds (es- presses. Certain textile 
pecially against inert machinery. Large 


loads) and positive slow lathes. Certain descrip- 
running speeds tions of machine tools 


Oceasional speed reduc- Fans and blowers 
tions 


Series wound 


Shunt field regulation 
alone. (The correct 
method being to com- 
bine or interlock starter 
and regulator) 


Series armature regula- 
tion, with shunt and 
series regulation and 
armature diverting re- 
sistance 


Series armature regula- 
tion 


Frequent starting with Cranes,capstans, winches, Series wound (not neces- Series armature regula- 


full torque and inter- small service lifts 
mittent speed control 


Frequent starting at full Passenger lifts (or any Compound wound 


torque, with or without large lifts), planing ma- 
speed control, and with chines and other heavy 
variable load reversing machines 


High starting torque, Railway, tramway and Series wound 


with moderate speed similar work 
regulation 


of “no-load” and “over-load” releases, and 
describes the discriminating devices often 
fitted with the latter release. 

Various other safety devices are some- 
times added to starting switches, a very 
common one being intended to prevent the 
starting resistance being cut out too quick- 
ly. For this purpose dashpots and ratchet 
and worm gears are ordinarily used. The 
dashpot is simple and cheap, but obviously 
requires some attention, wherefore the 
ratchet or worm gear may be considered 
the most permanently reliable. 

The author then describes patterns of 
so-called fool-proof starting switches, but 
he prefers the method of educating the 
operator. He then deals with automatic 
switches as used for lifts. Methods of 
speed regulation of motors are then dealt 
with, and a table is given showing some 


sarily rated for contin- tion, with armature di- 

uous service) verting resistance for 
very low speeds 

Shunt field regulation. 
Cutting out or diverting 
series field coils. and 
with armature diverting 
resistance where very 
low speeds required 


Series parallel, with regu- 
lating resistance in se- 
ries with armature 


4 


“Holmes-Chatworthy” system two motors 
are used—viz.: a small one (described as 
a “barring” motor), which is used only 
for low speeds, and a large one (called the 
main motor) for the high speeds. Both 
are geared to the press, but the gearing of 
the small motor is so proportioned that 
at its maximum speed it only drives the 
press at a low speed (say, ten per cent 
of maximum), while the gearing of the 
large motor enables it at maximum speed 
to drive the press at its maximum speed. 
The speed of both motors is controlled 
both by resistance in series with the arma- 
ture and resistance in the shunt field cir- 
cuit, securing a wide range of speed. 
When the small motor is running it drives 
the main motor as well as the press, so 
that when the main motor is connected to 
the supply it has already been accelerated 
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to a speed equivalent to that at which 
the press is running. 

The gearing is so arranged that when 
the large motor speed exceeds the 
maximum of the small motor the latter is 
automatically thrown out of mesh and 
then disconnected from the supply. The 
whole control, from minimum to maxi- 
mum speed, is effected by one rotary 
handle, which in later developments is 
driven by a small motor, thereby permit- 
ting of control from various points about 
the press by means of push buttons. 

The same method of driving and control 
is used in the “Kohler” system, the only 
difference being in the design of the con- 
troller. 

In the system generally known as the 
motor-generator system a motor-generator 
and a main motor are used. The main 
motor is directly geared to the press, and 
for starting as well as for slow speeds it 
receives its armature current from the 
motor-generator, but for high speeds its 
armature is connected directly to the sup- 
ply circuit. The fields of both the motor 
and the motor-generator are always ex- 
cited from the main supply, and the volt- 
age from the motor-generator is regulated 
from zero to about half the supply volt- 
age by means of a field regulator. The 
speed of the main motor when connected 
to the supply circuit is regulated by resist- 
ance in series with the armature and field, 
and, if necessary, the series field coils can 
be short-circuited also. 

In the “Ward Leonard” system also a 
motor-generator and a main motor are 
used, but the motor armature is always in 
series with the generator armature, so 
that all the current used in driving the 
motor must pass through the armature 
of the generator. A reversible field regu- 
lator is used in connection with the gener- 
ator, so that the voltage generated may be 
varied from zero to a pressure equal to the 
supply voltage and may be made to either 
oppose or assist the supply voltage. Con- 
sequently, the voltage at the motor ter- 
minals can be varied from zero to double 
that of the supply svstem. In this type 
of control the horse-power capacity of the 
motor-generator is half that of the main 
motor. In this system the only controller 
is the aforementioned field regulator. 

In the “Igranic” system of the Adams 
Manufacturing Company only one com- 
pound-wound motor is used, and it may be 
directly geared to the press. The crawl- 
ing speeds, which may be five per cent of 
maximum, or even less, are obtained by 
means of a variable resistance which is 
in parallel with the armature and in series 
with a resistance which is also in series 
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with the armature. The transition speeds 
between preparing and minimum print- 
ing speeds are obtained by resistance in 
series with the armature, while the higher- 
printing speeds are produced by first cut- 
ting out the series field coils and afterward 
introducing resistance into the shunt field 
circuit. 

The whole of the regulation, from mini- 
mum to maximum, is effected by one 
rotary handle, which need not be used for 
starting or stopping, the starting and stop- 
ing as well as “inching” being accom- 
plished by a small switch. Any number of 
these small switches may be fixed in con- 
venient positions around the press, so that 
the press may be started, stopped and 
“inched” from any of these positions; but 
when an alteration of speed is required it 
must always be obtained by a use of the 
large regulator handle. By avoiding the 
use of more than one motor, or of a motor- 
generator, this method of control very 
considerably reduces the initial cost. 

The “Bergmann” system is similar in 
principle to the last-named, but it entails 
the use either of two motors—one shunt 
and one series wound—or else (and this 
is more usual) the incorporation of two 
armatures in one motor—one revolving in 
a shunt-excited field, and the other in a 
series field. The two armatures are in 
series for low speeds and in parallel for 
high speeds, and, in addition to the use 
of series resistance, the armature of the 
shunt-resistance machine is sometimes di- 
verted, and the shunt excitation is varied 
by resistance in the shunt-cireuit and the 
series by diverting the series coils. The 
principal advantage of this system is the 
use of the shunt motor to control the speed 
of the series motor, but the expense of 
two motors or one special motor is a draw- 
back, and the special drum-type controller 
must also be costly. 

All the above-mentioned methods give 
good results and a choice should depend 
mainly on a consideration of cost. 

The author concludes with a short de- 
scription of the methods of bringing 
motors rapidly to rest. 
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Jamestown Exposition Gives 
Allis-Chalmers Company 
Gold Medals. 

The Allis-Chalmers Company, Mil- 
waukee, Wis., has been awarded a gold 
metal for electric generators and motors 
by the Jamestown Exposition. A second 
gold medal has been granted for good 
judgment and taste shown in the design 
and erection of the exhibit. This com- 
pany has previously taken gold medals 
for its electrical apparatus at the 





Louisiana Purchase Exposition, the Paris 
Exposition, and other expositions where 
there was international competition. 
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HOW TO FIND THE DIAMETER OF A 
CABLE COMPOSED OF A NUMBER 
OF SMALL WIRES.! 


BY H. LUCKIN. 


When reading through specifications 
for electrical contracts one often finds 
that the motor or switchboard terminals 
or sweating sockets are to be arranged to 
suit certain cables which are not quoted 
in the usual pocket-books and cable lists, 
and consequently it is a matter of some 
difficulty to find the diameter of the cable 
over the bare copper, and, as this has to 
be found before the terminals can be 
drilled, it is as well to have an easy 
method of determining this diameter. 

The writer has found the following 
formula very useful in solving the diffi- 
culty :— 


D= Ke = ie 
a x 4 XnNXCS 4 
Therefore D=dwWV ne, 


where D = diameter of cable over bare 
copper, d'= diameter of one wire, n = 
the number of wires, c = constant to 
allow for clearances between wires owing 
to wires being round = 1.33. 

Take, for example, a 61/14 S. W. G. 
cable. This, as everyone knows, means 
a cable composed of sixty-one strands of 
No. 14 S. W. G. wire. Then, by making 
use of a wire-gauge table (to be found 
in almost any pocket-book), it is found 
that the diameter of a No. 14 8. W. G. 
wire is 0.080 inch, therefore the formula 
will then read 

D = 0.080 in. / 61 x 1.33 
.. D = 0.080 in. 1/ 81 
.» D = 0.080 in. x 9 = 0.72 in. 
Therefore the diameter of a 61/14 


*S. W. G. cable over the bare copper is 0.72 


inch. 

In this case it will be seen that the 
writer has taken a cable which can easily 
be checked up to any cable list. 

As nearly all cables are composed of 
either 3, 7, 19, 37, 61 or 91 wires, the 
formula can easily be carried a step fur- 
ther, for 4/  X 1.33 = 2 for 3, 3 for 
%, 5 for 19, 7 for 37%, 9 for 61 and 11 
for 91 wires per cable. Then if we take 
a 37/14 S. W. G. cable all we have to do 
is to multiply the diameter of a No. 14 
S. W. G. wire by 7 (as there are 37 wires) 
to get the diameter of cable over the bare 
copper—+t. e., 0.080 inch XK 7 = 0.56 
inch. 

This cable, again, is a size that can be 
easily checked to any cable list. As the 
writer is well aware, one likes to check 
the said formule before making use of 
them. 


1 Reprinted from the Electrician (London). 
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LONG-DISTANCE POWER-TRANS- 
MISSION LINES. 


BY ERIC ADOLF LOF. 


‘The present developments in the design 
of high-tension apparatus have led to the 
possibility of utilizing the large water 
powers and transmitting the power for 
long distances to places where it can be 
profitably used for manufacturing pur- 
poses. Moreover, due to the present high 
orice for coal, these long-distance hydrau- 
lic power transmissions can, in many 
cases, be carried out more economical than 
ihe building. of a steam generating plant 
close to the manufacturing centre. 

In the following we will endeavor to 
show the different factors to be taken in 
consideration for the proper design of the 
transmission line. 

The choice of a transmission system for 
long-distance lines is practically confined 
io the three-phase, three-wire 
which is advantageous on account of its 
simplicity in line construction, economy in 
copper and high efficiency of transmis- 
sion. The copper required for a three- 


system, 


Sie 
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Fig. 2,—LEAKAGE OF POWER BETWEEN LINE CONDUCTORS. 


phase, three-wire system is only seventy- 
five per cent of that for a single-phase or 
a two-phase system. 

One of the first points to be determined 
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in a power-transmission project is the 
voltage that should be selected. We all 
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determining the voltage can be given, but 
in general it can be said that the most 





Fic. 1.—Curvres Suowrxne Most EconomicaL VOLTAGE. 


know that the cost of copper for a line 
is in inverse proportion to the square of 
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economical voltage is the one for which 
the sum of the costs of copper, machin- 
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Fig. 3.—CurRvVEs SHow1nG Most,.EconomicaL AREA PER AMPERE. 


INTEREST AT Four PER CENT. 


the pressure employed. But with in- 
creased voltage the cost of machinery, 
transformers, insulators, ete., is also 
greatly increased. No fixed formula for 


ery, transformers, buildings, pole line, 
ete., is a minimum. 

Fig. 1 shows one method of determin- 
ing the most economical voltage in a cer- 
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tain case. Curve a represents the cost 
of buildings, machinery, transformers, 
switchboards and pole line with insu- 
lators as a function of different voltages, 
while 6 represents the corresponding cost 
of the line copper. By adding these two 
curves together, we obtain a curve ¢ which 
shows the voltage for which the total cost 
will be a minimum. 

Transmission voltages may be any- 
thing up to 75,000 volts, and the tendency 
to-day indicates that in the near future 
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Fie. 4.—Curves SHowrna Most EconomicaAL AREA PER AMPERE, 
INTEREST AT FIVE PER CENT. 


even 100,000-volt lines may be operated 
satisfactorily. 

A disadvantage that attends the opera- 
tion of these extremely high-voltage lines 
is the continuous loss of energy due to 
the fact that a continuous leakage of cur- 
rent takes place through the air between 
the line conductors. With a standard 
spacing of the wires, this loss increases 
rapidly when the pressure reaches about 
50,000 volts, and in order to overcome this 
loss it becomes necessary to increase the 
distance between the conductors. 

A series of experiments to determine 
these losses was carried out by Charles F. 
Scott, and the curves shown in Fig. 2 
represents the results. 
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The following table shows the present 
practice of spacing the line conductors for 
various voltages: 


Volts. Distance in Inches. 
5,500 18 

11,000 24 

22,000 36 

33,000 48 

44,000 60 

55,000 72 

66.000 84 

75,000 96 


The loss of power in the line is ordi- 
narily given in per cent of the total 


400 


%e 


se 


ye 


power consumed in the conductors at 
maximum load. Whatever the line press- 
ure may be, the size of the conductors 
varies inversely with the percentage loss 
in the same. Consequently the maximum 
line loss which can be allowed is depend- 
ent on the most economical size of the 
line conductors. 

In 1881 Lord Kelvin gave out a state- 
ment in regard to the most economical 
size of conductors. This statement, which 
is known as “Kelvin’s law,” was as fol- 
lows: 

“The most economical area of con- 
ductor will be that for which the annual 
interest on the capital outlay equals the 
annual cost of energy wasted.” 
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According to this rule, the cheaper the 
cost of power, the less should be the cap- 
ital outlay for the conductors, thus allow- 
ing a smaller size to be used. George 
Forbes states that the most economical 
section of the conductor is independent 
of the voltage and the distance, and is 
proportional to the current. 

It is generally assumed that the cost of 
the pole line and the insulators is constant 
and not affected by the variation in the 
size of the line conductors. 
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Fic. 5.—Curves SHowina Most Economical AREA PER AMPERE. 
INTEREST AT Stx PER CENT. 


If 

A = Interest cost per year of con- 
ductors erected, 

B = Value of the line loss per year: 


then for the most economical cross-section 
of the conductors 


A = B. 
If 
K = Cost per kilowatt-year of losi 
power, 
K, = Cost per pound of wires erected, 
L = Length of line in 1,000 feet, 
D? = Cross-section of conductor in 
circular mils, 
I. = Line current in amperes, 
p = Per cent interest, 
then 
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a . 
A = 700 


B=K x F< 10.5 x 


x K, x .003 x L x D* 


L 
D 


-. - 
100 x K,x .0083xLxD= 


Kx Px 10.5 x ES 


+= 50214) K, 


D* is the cross-section, in circular mils, 
that will give the most economical line 


loss. 
In the following the above equation is 


worked out for three different rates of 


interest : 
D? = 296 I a 


D? = 265 I VE 


In determining the value of I, care 
must be taken that the annual mean value 
ot the current is used. The value of K 
must also be the one for which the power, 
representing the line loss, can be produced, 
and not that for which it can be sold. 
Figs. 3, 4 and 5 are curves giving the 
most economical size of copper con- 
ductors for various cases. 

Table I shows the heating effects of 
currents for bare copper conductors sus- 
pended outdoors. 

TABLE I. 


HEATING EFFECTS OF CURRENTS FOR BARE 
COPPER CONDUCTORS SUSPENDED 
OUTDOORS. 


Area in Circular Mils of Wire that Will 
Cause a Temperature Rise of : 


mM 


For four per cent, 
For five per cent, 


For six per cent, 


Amp. 10° C. 20° C. 40° C. 

1,000 868,624 555,025 352,836 
900 748,225 478,864 304, 704 
800 656,100 421,201 262/144 
700 546,121 349,281 222,784 
600 442,225 283,024 181,476 
500 346,921 220,900 141,376 
450 300,304 191,844 122,500 
400 254,016 164,836 103,684 
350 213,444 129,600 87,025 
300 172,225 106,276 69,696 
250 134, 689 84,100 49,284 
200 99,856 62,500 39,204 
150 66,564 40,804 25,921 


A wire smaller than No. 4 Brown & 
Sharpe should not be selected for trans- 
mission lines, on account of its mechan- 
ical weakness. 

The resistance of any conductor to 
direct current can be found from the 
following formula: 


L 
ie oe 5¢ C,. 
R = Resistance in ohms. 
Cm = Area in circular mils. 
L = Length of conductor in feet. 
s = 10.8 = Resistance in ohms for 


one foot of a copper con- 
ductor with one Cm cross-sec- 
tion. 

17.7 for aluminum. 
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The resistance of conductors to alter- 
nating currents is higher than to direct 
currents. This is due to the fact that 
with alternating currents the current 
density is not the same throughout the 
whole cross-section. This phenomena is 
generally named “skin effect.” 

Table I1 following gives the constants 
with which to multiply the true ohmic 
resistance in order to get the apparent re- 
sistance due to skin effect. 

TABLE II. 


SKIN EFFECT FACTORS FOR CONDUCTORS CARRY- 
ING ALTERNATING CURRENTS. 


Diameter Frequencies. 

anc fe - 

B. & S.G. 25 40 60 
14-inch 1.0538 1.118 1.239 
% * 1.035 1.080 1.168 
1 “ 1.020 1.052 1.111 
% 1.007 1.016 1.040 
te 1.002 1.006 1.008 
0000 1.001 1.005 1.006 
vv0od 1.002 1.005 
v0 1.001 1.002 
0 1.001 


In the following are given several for- 
mule for determining the inductance of 
copper conductors. 


L = Inductance in henrys. 

D = Distance between wires in inches. 
d = Diameter of wire in inches. 
Then 


Inductance for each of two parallel 
copper wires in henrys per mile is 


. ) 10-4 


For a single-phase two-wire circuit the 
inductance is twice the inductance of a 
single wire. 

In a delta-connected three-phase cir- 
cuit, each wire acts successively as a re- 
turn for the other two, and compared with 
a single-phase circuit the current is 
I +/ 3. As the reactive drop is propor- 
tional to the current, its value per mile 
of a three-phase circuit is V 3 times 
that of each wire of a single-phase circuit 


of one-mile length. 
(To be concluded.) 


aa 


New York State Public 
Service Commission Law 
Constitutional. 

By a vote of three to two the Appellate 
Division of the Supreme Court for the 
Third Department, New York state, de- 
cided, on November 20, that the Public 
Service Commission Law was constitu- 
tional. The decision was in the complaint 
of the village of Saratoga Springs against 
the Saratoga Gas, Electric Light and 
Power Company, wherein the old state 
lighting commission fixed the lighting 
prices to be charged in Saratoga Springs. 

The lighting company brought the mat- 
ter into the courts, on the contention that 
the fixing of prices for light was a legis- 


D) 
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lative power, and that it was unconstitu- 
tional for the legislature to delegate this 
power to a subordinate body. 

The prevailing opinion says: 

“The assumption of the power to fix 
prices by the commission is justified by 
convincing authority. 

“Not a decision is cited in state or 
Federal courts which questions the power, 
provided the determination of the com- 
mission is directed by some standard 
which is presented m the statute. 

“The standard which is to guide this 
commission in the exercise of its adminis- 
trative duties in fixing rates is a reason- 
able charge for the product of the public 
service corporation, one reasonable to the 
public and reasonable to the corporation. 
Such a standard is sufficiently defined 
within the authorities which have been re- 
ferred to. 

“Tt can not matter whether the stand- 
ard by which the commission is to be 
guided be fixed by common law, or by the 
statute. In either case no legislative dis- 
cretion is delegated to the commission. 
Without such discretion their functions 
will be held administrative and not legis- 
lative.” 

As to the contention that when the 
price is fixed by the commission it re- 
mains so forever after, even though 
within a few years, because of changed 
conditions the price might prove confis- 
eatory, and that this refuses the corpora- 
tion the equal protection of the law, the 
court says: 

“Tf such prices are ever fixed by the 
legislature itself it must remain a maxi- 
mum price until the legislature should 
again meet, unless modified by the court. 
so here the corporation may apply to the 
legislature at any time for relief. The 
affirmance by the court of the rate fixed 
by the commission is simply an affirmance 
of the reasonableness of that rate at the 
time of the determination. 

“Tf at any time thereafter facts should 
arise which would make such rates con- 
fiscatory, the courts are always open to 
relieve the service corporation or person 
from the restriction of these rates. 

“Tt would have been better if the act 
had provided for a remedy by the com- 
mission itself upon an application by the 
service corporation, in case of a change 
of conditions, but as it is, the provision 
in the law that the rate fixed shall con- 
tinue for three years is harmless to de- 
prive the corporation of its rights of prop- 
erty, because of the right still left to the 
corporation to apply either to the legisla- 
ture or to the courts for relief.” 
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Allis-Chalmers Company. 
Every great industrial enterprise, 
whether established as the result of pri- 
vate energy or for the public welfare, has 
passed though varying stages of develop- 
ment, which, in the light of ultimate 
success, are replete with interest, as show- 
ing the inherent qualities by which the 
ends sought have been attained. 

Among the best-known corporations of 
the present day the Allis-Chalmers Com- 
pany, operating seven large manufactur- 
ing and engineering works, with head- 
quarters at Milwaukee, Wis., is a striking 
example of this truth; for. having been 
formed by the consolidation of several con- 
stituent companies, each pogsessing its 
own perfected organization and a line of 
products weil known to the trade for 
years, the task of fusing together the sev- 
eral elements into an efficient unit, with- 
out sacrificing any of the prestige or good 
will acquired by each through years of ef- 
fort, was necessarily one requiring great 
foresight, judgment and energy. 

Although the products of the several 
works included a number of lines which 
were identical and overlapped to some ex- 
tent, nevertheless, each of the uniting 
companies possessed at least one impor- 
tant specialty which could not be dupli- 
cated by the others, and by means of 
which, through the excellence of iis de- 
sign, the fame of the builder had been 
spread throughout the four quarters of 
the globe. 

Allis engines, into the thousands, were 
placed in service by the old E. P. Allis 


Rey nolds 


Company. of Milwaukee, and 
Corliss valve gear, the work of the great- 
est steam-engine designer now living. has 
heen the pattern followed for many Vears 
by builders of reciprocating engines. Allis 
sawmill machinery is used by more of the 
timbermen of the country than any other 
make, and the same may be said, with re- 
spect to millers, of Allis flour-mill ma- 
chinery, which is to-day grinding more 
wheat than that of any other build. The 
introduction of the band-mill for sawing 
lumber, and of the modern rolling null. 
which has replaced the old-fashioned mill 


P. Allis 


stone, must be credited to the FE. 
Company. 

The Gates Tron Works, in) Chicago, 
another of the constituent companies. he- 
gan making crushing and cement-making 
machinery im the seventies, and the 
famous Gates gyratory breaker, when it 
first appeared, marked an era in_ the 
operation of ore-reduction and rock-crush- 
ing plants, furnishing also great impetus 
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to the cement industry and the use oi con- 
crete. 

It was Fraser & Chalmers, a_ third 
constituent company, which soon after the 
Civil War started a machine shop on the 
corner of Fulton and Union streets, Chi- 
devoted to the 
manufacture of machinerv for the mine 
and smelter, and this Chicago plant be- 
came in the eighties and still continues 
to be a centre of production for users of 
mining machinery in all the states in the 
Union as well as in foreign lands. 

There is no question that the uni- 


cago, Ill., exclusively 


form excellence of the products of those 
works which were afterward consolidated 
into the Allis-Chalmers Company insured 
the continued good will of power-users. 
mining, lumber and flour-milling inter- 
ests, even to the present day. 

Some years ago, as the natural result 
of its prominence in building power ma- 
chinery, the Allis-Chalmers Company en- 
tered the electrical field and soon devel- 
oped facilities for the manufacture and 
sale of electric generating, transforming 


and driving apparatus—both for direct 


and alternating current—ranking with 
the largest in the world. At the outset 
the Allis-Chalmers Company purchased 
the plant of the Bullock Electric Manu- 
facturing Company, in Cincinnati, Ohio, 
and so enlarged and modernized its 
equipment as to more than double the 
works. Recently 
further in- 
creased by additional large extensions to 


production of these 


these facilities were still 
the Cincinnati plant, and also by the new 
shops at West Allis, where the heaviest 
electrical machinery will henceforth be 

But not alone upon the older lines of 
product has the Allis-Chalmers Company 
depended to maintain itself in the fore- 
front. A) number of new departments 
have been added from time to time, the 


fulfilled 


again the promise of the broad basis of 


history of whose development 
inherent worth upon which the company 
founded its activitv. When the steam 
turbine began to be seriously considered 
in the power field, the Allis-Chalmers ex- 
perts were sent to Europe to look into the 
As a result Allis-Chal- 


mers turbines and generators are to-day 


situation fully. 


among the leaders in this country. So 
self-evident are the advantages of its fur 
bine and so vigorous have been the efforts 
to perfect this department that there are 
at the present time nearly seventy units, 
of from 500 to 7,500 kilowatts’ capacity, 
in service or on order and destined for 
operation in every part of the continent. 
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When the steel-making experts began to 
comprehend the possibilities of the large 
gas engines operating on waste gases to 
furnish the tremendous power required 
for the mills, the United States Steel 
Corporation sent its engineers abroad to 
look into the matter. Representatives of thi 
Allis-Chalmers Company were already on 
the ground and the result has been the 
development of an improved American 
type of gas engine, built in large units, 
weighing 1,500,000 pounds each, which is 
turned out from the works in West Allis 
at the rate of two a month. Such is the 
confidence of the steel mills of the coun- 
try in the engineering and manufacturing 
skill of the Allis-Chalmers Company, that 
contracts for gas engines amounting to 
millions of dollars were placed before any 
had been produced, and every one of the 
units thus far put in operation has fully 
justified this confidence. 

Christensen air brakes, now manufac- 
tured exclusively by the Allis-Chalmers 
Company, are the latest acquisition to the 
manifold products of that concern. This 
line is so well known all over the world 
as to require no special mention, other 
than to say that there are more Christen- 
sen air-brake equipments in use than any 
other for electric traction service. The 
selection of this line emphasizes again the 
apparently unfailing policy of the Allis- 
Chalmers Company to offer nothing but 
the best there is in every way. 
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Wisconsin Electric and Inter- 
urban Railway Associ- 
ation. 

At the first annual convention of the 
Wisconsin Electric and Interurban Rail- 
way Association, held November 14 in the 
Milwaukee, Wis., 
the following officers were elected: presi- 
dent, B. L. Parker, Green Bay; first vice- 
Gonzenbach, Sheboy- 
George B. 


Stephenson building, 


president, Ernest 


gan; second vice-president, 
Wheeler, Eau Claire; third vice-president, 
eee 
treasurer, Clement C. Smith, Milwaukee. 


The association has a membership of 


Korst, Janesville; secretary and 


twenty-five. Its object is to discuss 
methods of construction and operation ol 


electric properties and interurban rail- 


W ay s. = 
Technical Publicity Associ- 
ation. 


The meeting of the Technical Publicity 
Association held in New York city on 
the evening of November 21, was devoted 
to an address on “The Evolution of Fine 
Printing and Its Influence on Advertising 


Literature,” by Paul Pfizenmayer. 
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The de Forest Radio Tele- 
phone System. 

The 271st meeting of the New York 
Electrical Society, held in the Engineer- 
ing Societies Building, New York city, 
on Wednesday evening. November 20, 
brought out a record-breaking attendance 
to listeh to an informal talk on wireless 
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Fig. 1.—TRANSMITTING STATION ARRANGE- 
MENTS, DE Forest Rap10o TELEPHONE 
SYSTEM. 

telephony by Dr. Lee de Forest. The 
meeting was called to order by Professor 
Albert F. Ganz, president of the society, 
who introduced the speaker of the even- 
ing. 

Dr. de Forest briefly called attention 
to the limitations of the spark method of 
producing high-frequency oscillations and 
the reason why this phenomenon could 
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pressions made upon the amplitude of the 
disturbance by rarefactions and condensa- 
tions involved in the production of human 
speech. 

Leading directly up to the successful 
employment of the direct-current arc, 
Dr. de Forest described Duddell’s work 
in developing the so-called singing arc. 
A reference to the diagram shown in 
Fig. 1 will give a clear idea of the em- 
ployment of the singing are and its tech- 
nical auxiliaries in sending and receiving 
high-frequency oscillations in wireless 
telephoning. In one or both leads from 
the source of current to the are more or 
less resistance is inserted in order to pro- 
vide a circuit which has sufficient inertia 
to prevent the high-frequency oscillation 
from being reflected back to the source of 
current. In shunt with the arc electrodes 
is a capacity and an inductance, the char- 
acteristic effect of which upon the are 
circuit is such that it can be readily ad- 
justed to give a maximum degree of oscil- 
lation at the are. The inductance in this 
case forms the primary of a transformer, 
the secondary of which is connected be- 
tween the antenna and the ground of the 





Fic. 3.—CapTain INGERSOLL, CRIEF OF STAFF UNDER ADMIRAL Evans, UsiInG THE DE Forest 











ia BS cnt 





RADIO TELEPHONE ON BOARD THE UNITED STATES FLAGSHIP CONNECTICUT. 


Hof be emploved suecessfully at the pres- 
ent time in wireless telephony. In spark 
telegraphy the ether is in a condition of 
periodic disturbance, while in space tele- 
phony the ether is in a condition of con- 
tinued disturbance, the variations in 
this disturbance coinciding with the im- 


transmitting system. "The 
is connected to the antenna through a 
sliding contact, which may be moved up 
and down the helix until such a point 
in the convolutions is attained that maxi- 


econdary coil 


mum resonance exists in the transmit- 


ting system. A hot-wire ammeter inserted 
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between the secondary and the ground 
shows, by a maximum deflection of the 
needle, when the point of greatest ampli- 
tude in oscillation is reached. As the 
amount of energy radiated from the an- 
tenna is proportional to the amount ra- 
diated into the ground at the earth-plate, 
and as the ground is the nodal point of 
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Fig. 2.—RECEIVING STATION ARRANGE- 
MENTS, DE Forest Rapio TELEPHONE 
SYSTEM. 

the wave, Dr. de Forest holds that at or 
near this node is the proper place at 
which to insert the microphone transmit- 
ter, as at this point the voltage will be 
lowest, and consequently the arcing in the 
carbon-granule chamber will be least. 

Considerable discussion has been de- 

voted recently to the phenomenon which 
occurs at the are, with which is connected 
a shunt circuit containing an inductance 
and a capacity. Mr. Duddell, to whom 
credit must be given for the most ad- 
vanced work in this direction, explains the 
action as follows: As soon as the shunt 
is connected in circuit with an. are receiv- 
ing about 250 volts, there is a rush of cur- 
rent into the which 
draws current away from the are, thereby 
tending to increase the potential difference 
This drop in po- 


condenser circuit, 


between the terminals. 
tential causes still more current to flow 
into the condenser circuit, resulting in the 
condenser becoming charged above the 
normal voltage of the are. The condenser 
thus begins to discharge through the are, 
which increases the are current, conse- 
quently decreasing the potential differ- 
ence. The condenser then discharges too 
much, and the reverse process sets in, the 
condenser over- 


hecoming successively 


charged and undercharged. This is due 
to the fact that, instead of the potential 
difference between the terminals of the 
are remaining constant, allowing the con- 
denser to settle 
charge, the potential difference actually 


down to its normal 


decreases when the condenser is dis- 
charged and. inereases when it is charg 
ing. thus keeping up the flowing back- 
ward and forward indefinitely. 

The are burning in ordinary air varies 
greatly in its behavior, and above a cer- 
tain limit of capacity and inductance 
effect the arc ceases. It has been dis- 
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covered that when the arc burns in com- 
pressed air, in nitrogen gas, or in steam 
that the are is held much steadier, and 
that a greatly increased range of oscilla- 
tions can be secured. Dr. de Forest pre- 
fers to use the flame of an alcohol lamp, 
as this has given great satisfaction, and 
obviates the necessity of complicated ap- 
paratus. At the same time, when hydro- 
gen gas is used, it is necessary to carburet 
this, and great care must be taken to 
have the carburization at just that point 
where the deposit of carbon from the 
vapor on the electrodes equals the decom- 
position of the electrode in the are. With 
gasolene, or any of the heavier hydrocar- 
bon vapors, the chimney surrounding the 
are becomes covered with soot, and the 
deposit is made up so fast that trouble 
is experienced in maintaining an unvary- 
ing are. With the flame from the alcohol 
lamp the deposit of carbon is a little in 
excess of the decomposition of the carbon 
in the are, and instead of feeding the elec- 
trodes together, it is necessary to either 
break off the nodule which is deposited or 
else periodically give the electrodes a little 
greater separation. 

Referring again to the phenomenon 
which occurs with the singing arc, these 
oscillations may be made to attain almost 
any frequency, a periodicity of 100,000 
being comparatively low. This periodic- 
ity being entirely outside of the register 
of the human ear, the note corresponding 
to it is not detected in human acoustics. 
The function of the microphone trans- 
mitter is to cut off the peaks of the waves 
in these high-frequency oscillations, so 
that a quantitative receiver quantitatively 
affected by the partially damped train of 
waves responds in unison with the dia- 
phragm of the microphone transmitter. 
The microphone transmitter, as is well 
known, changes its resistance in accord- 
ance with the condensations and rarefac- 
tions involved in the articulations of 
human speech. The microphone trans- 
mitter being interposed in the circuit be- 
tween the secondary and ground, the 
oscillations are consequently affected in 
direct proportion to the change in resist- 
ance of the transmitter. 

The same antenna and helix used in 
the transmitting system are employed in 
the receiving system, a change-over 
switch cutting them into circuit with the 
receiving system when necessary. The re- 
ceiving system also includes a condenser 
and capacity, and a Hertzian wave- 
detector. In this case the helix is the 
primary of the transformer, the induct- 
ance acting as the secondary and giving 
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the oscillations the value which they orig- 
inally had in emanating from the trans- 
mitting circuit. A number of forms of 
Hertzian wave-detectors have been devel- 
oped, the best known of these being the 
carborundum, the silicon, the electrolytic 
and the “Audion.” Dr. de Forest is the 
inventor of the latter, and prefers to use 
it in his work both in wireless telegraphy 
and in wireless telephony because of a 
number of features of reliability which it 
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local battery, is connected in shunt with 
the platinum wing and the other side of 
the tantalum filament. As the oscilla- 
tions are received the “Audion” is af- 
fected, causing the resistance of the gas 
ionized by the heat of the glowing fila- 
ment to vary in proportion to the ampli- 
tude of the oscillations in the antenna 
system. In turn, the diaphragm of the 
telephone receiver vibrates in unison with 
the varying resistance in the “Audion.” 
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possesses. The “Audion” may briefly be 
described as an exhausted bulb containing 
a filament of tantalum wire and a grid 
and wing of platinum. The tantalum 
wire is maintained between the terminals 
of a small storage battery, which causes 
the tantalum to become incandescent. 
One leg of the secondary circuit, with its 
capacity and inductance, is connected to 
the platinum grid, the other leg being 
connected to one side of the tantalum fila- 
ment, The telephone receiver, with its 


This variation in resistance is directly 
proportional to the variation in resistance 
in the microphone transmitter in the 
originating circuit, and in this way the 
spoken word is reproduced with remark- 
able fidelity and clearness. Fig. 2 shows 
the connections in the receiving circuit. 
The accompanying illustrations, Figs. 3 
and 4, show the radio telephone transmit- 
ting and receiving instruments for a 
single station, and the equipment upon 


the United States battleship Connecti- 
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cut. The transmitting instrument on the 
left is shown equipped with the micro- 
phone transmitter, pilot lamp, switch 
key and sliding contact. The pilot-lamp 
circuit is in inductive relation ‘to the os- 
cillating circuit, and indicates when the 
maximum conditions of amplitude are 
secured. The sliding contact is used for 
tuning the circuit until resonance is 
secured, and the switching key cuts in or 
out the sending or receiving system, as 
may be desired. The connections to the 
aerial are shown coming down to the top 
of the instrument. At the side of the 
transmitting instrument may be seen the 
nickeled casing containing the are and 
the alcohol lamp which provides the flame 
for the oscillator. Between the transmit- 
ting instrument and the receiving instru- 
ment is the Morse key and chopper 
telegraph. This device resembles an ordi- 
nary buzzer, and is used simply for cut- 


ting out the microphone and enabling the 
apparatus to be used for calling the dis- 


tant station and also for spelling out tele- 
graphically the code words, which require 
careful repetition. In the receiving in- 
strument may be noticed the two tuning 
coils mounted on the adjustable condenser 
and impedance. The bottom box contains 
a duplicate set of “Audions,” one being 
held in reserve in case of emergency. The 
bottom box also contains the switches and 
resistances which control the current from 
the storage battery for the filament cir- 
cuit and from the dry cells for the tele- 
phone circuit. 

The apparatus thus far developed is ex- 
tremely compact, and excellent results 
have been secured over distances ranging 
from five to twenty-five miles. Last July, 
in reporting the yacht races at Put-in- 
Bay, Ohio, an experimental installation 
was installed on board a cruiser yacht, 
and a very successful test was carried out. 
Dr. de Forest described how it had been 
arranged to discharge a gun when the 
leading boat should have crossed the fin- 
ish line. In reporting the finish of the 
race the referee called to the signal man 
on board the telephone boat, giving the 
time of the crossing of the line; this 
man, in turn, repeating it to the operator. 
The wireless operator, talking into the 
microphone transmitter, then repeated 
the time of crossing to the operator on 
shore. Immediately after this the report 
of the gun was heard, indicating the 
speed with which the wireless message had 
been accepted and delivered. So consist- 
ent have been the results secured that 
the United States Navy Department has 
contracted with Dr, de Forest to place 
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twenty-eight sets of this apparatus on the 
battleship fleet which is about to make its 
famous trip around the world. Six tor- 
pedo-boat destroyers will also be equipped 
with the de Forest wireless telephone. 

With regard to increasing the range of 
transmission, Dr. de Forest believes that 
this can come only with the invention of 
more powerful microphones. It is _be- 
lieved that if a microphone could be con- 
structed to withstand the arcing which 
occurs with the use of higher potentials, 
a greater range could be secured. Dr. de 
Forest suggested that work along the line 
of utilizing the change in resistance of a 
luminous flame made conducting by im- 
pregnation with certain salts would lead 
to good results. 

Dr. de Forest’s address was indeed il- 
luminating, and the modest and straight- 
forward manner in which everything was 
explained, and the frankness and clear- 
ness with which a number of inquiries 
were answered, made this talk one of the 
most instructive and interesting that has 
ever been given before the society. In 
closing the meeting, Professor Ganz 
thanked Dr. de Forest very heartily, in 
the name of the society, for the enter- 
tainment and edification which his talent 
had made possible. 
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Oregon Telephone Men in 
Conference. 

J. W. Gilkyson, the new division super- 
intendent for Oregon of the Pacific 
Telephone and Telegraph Company, 
called in conference, late in September, 
the county managers and managers for 
the Portland, Oregon City, Vancouver, 
Cottage Grove and Ashland exchanges, 
the general agents and all farmer solicit- 
ors and special agents. The managers 
were urged at all times to bring to the 
attention of the division superintendent 
conditions confronting them in all lines 
of work. The cooperation of the division 
superintendent’s immediate force was 
promised, and the managers were urged 
to present promptly and fully all unusual 
conditions arising in their districts. An 
informal discussion was indulged in, and 
the managers were requested to make the 
best possible use of existing facilities. In 
ease additional equipment were needed to 
take care of new business, these needs 
should be presented in detail to the divi- 
sion superintendent. It was most em- 
phatically impressed upon the managers 
that they should never, under any circum- 
stances, make a promise to a subscriber 
which could not be fulfilled, this being 
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especially true in regard to promises of 
service when the equipment necessary was 
not at hand. 

Following the conference, the managers 
were entertained at a banquet by Mr. 
Gilkyson, and later were his guests at a 
theatre party at the Baker Theatre. 

The following were present at the con- 
ference: 

J. H. Thatcher, general agent; J. W. 
Gilkyson, division superintendent; A. L. 
Littig, division chief operator; W. D. 
Moore, division wire chief; H. M. Durs- 
ton, chief clerk; L. R. Robertson, county 
manager, Marshfield, Ore.; R. H. War- 
field, county manager, Albany, Ore.; A. 
T. Marshall, county manager, Grant’s 
Pass, Ore.; Emery Heaton, county mana- 
ger, Eugene, Ore.; W. H. Dancy, county 
manager, Salem, Ore.; R. H. C. Wood, 
county manager, Roseburg, Ore.; A. J. 
Brunold, county manager, Astoria, Ore.; 
B. W. Taylor, county manager, The 
Dalles, Ore.; Warren Williams, county 
manager, Ashland, Ore.; John H. Hud- 
son, county manager, Arlington, Ore.; 
F. W. Reid. county manager, Hood 
River, Ore.; C. E. Hickman, city mana- 
ger, Portland, Ore.; George J. Hall, 
manager, Oregon City, Ore.; F. W. Sin- 
clair, manager, Vancouver, Wash.; E. A. 
Sherwin, manager, Ashland, Ore.; David 
Griggs, manager, Cottage Grove, Ore.; 
W. W. Wright, H. J. Gregory and L. A. 
Newton, special farmer line men; F. H. 
Hazard, city wire chief, Portland, Ore. 
Michigan Independent Tele- 

phone Association. 

At the annual meeting of the Michi- 
gan Independent Telephone Association, 
held at Battle Creek, Mich., November 
14, the following officers were elected: 
president, William Robinson, Muskegon ; 
vice-president, H. T. Clough, Owasso; 
secretary-treasurer, A. A. Burch, Battle 
Creek. 

Statistics were presented showing that 
Michigan now has in use 75,494 inde- 
pendent telephones, representing 333 ex- 
changes. 
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American Institute of Elec- 

trical Engineers. 

The next meeting of the American In- 
stitute of Electrical Engineers will be 
held in the auditorium of the Engineer- 
ing Societies Building, 33 West Thirty- 
ninth street, New York city, on Friday, 
December 13. at 8 Pp. mM. Walter S. Fin- 
lay, Jr., of the Interborough Rapid Tran- 
sit Company, will present a paper on 
“The Ratio of Heating Surface to Grate 
Surface as a Factor in Fower Plant De- 
sign,” 
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A New Variable-Speed Drive. 

The R.-W. Speed Variator Company, 
New York city, has placed on the market 
a new device for deriving variable speeds 
from a constant-speed motor, based fun- 
damentally on the cone-and-gear prin- 
ciple, but utilizing this principle in a new 
and very ingenious way. 

As will be seen in the accompanying 
illustration, the “gear cone” is provided 
with a number of circumferential rows 
of “gear pits,” and parallel with the slant 
of the 


feathered a spur gear having pin teeth 


cone is a shaft on which is 


of a general conoidal form. ‘This gear is 
adjustable longitudinally on its shaft so 
as to be brought into mesh with any de- 
sired row of gear pits on the cone, there- 
by causing the driven element, which of 
course may be either the gear or the cone, 
to rotate at a corresponding speed. 

From mathematical considerations, de- 
ducible from the geometric properties of 
a cone, if the number of pits in the suc- 


cessive rows differ in arithmetical pro- 
gression the rows themselves must be 
equidistant from each other. For ex- 


ample, if the row nearest the apex has 
eleven pits. the next twelve, the next thir- 
teen and so on, the distance from the 
first to the second, from the second to the 
Hence the 
gear can be shifted by equal steps from 


third, and so on, is the same. 


either end of the cone to the other and be 
in mesh with a row of pits at each step. 
Furthermore, the rows can be so arranged 
that one pit of each row will lie in (or, 
strictly speaking, will be bisected by) the 
same axial plane. 

There is aostraight or longitudinal 
series of pits formed on a_ sliding bar 
capable of movement in both directions 
the 


successive circular rows of pits. 


between 
At the 
when the 


a distance equal to space 


instant in the cone’s rotation 
slide is parallel with the gear shaft, if 
the slide is shifted it will carry the gear 
to the next row of pits. 

At the base of the cone are two grooves, 
which the slide crosses, and projecting 
from the slide into the grooves are two 
studs, the arrangement and proportioning 
of the parts being such that the studs, 
when the slide is in its normal position, 
are spaced slightly from the rib between 
the grooves. 

\djacent to the grooves are two oppo- 
itely anclined cams, each equal in width 
to the distance which the slide must move 
to transfer the gear from one row of pits 
to the next, so that the cams, engaging 
the stud on the slide, will shift the slid: 
the proper distance. 
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The cams are mounted on the upper 
ends of two arms pivoted at their lower 
ends. For the purpose of actuating the 
arms they are connected by links to a con- 
trolling lever on opposite sides of the 
pivot of the latter. This method of con- 
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oscillation of the controller in either 
direction will compress the plunger 
spring, which will, on release of the lever, 
throw the lever immediately to its in- 
operative position with both cams re- 
tracted from their respective grooves. 

















NEW GEAR AND CONE 


necting the cam arms with the controller 
makes it impossible to throw both cams 
into the grooves at once. Normally, both 
cams are retracted to the inoperative posi- 


VARIABLE-SPEED DRIVE. 


To restore the slide to its normal posi- 
tion after each actuation, an inclined 
member is provided at each side of the 
flanges at the base of the cone, against 

















CLutich AND GEAR-SHIFTING MECHANISM OF NEW GEAR AND CONE VARIABLE-SPEED DRIVE. 


tion, and to produce this retraction in- 
stantly when the operator releases the 
controller a spring-pressed plunger, hav- 
ing a flat face, bears against the con- 
troller on both sides of its pivot. Hence 





one or the other of which one of the 
slide lugs strikes after passing the gear. 
Thus if the slide has been moved toward 
the base of the cone, the end of the slide 
projecting beyond the flange will engage 
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the adjacent inclined member and will 
thereby be thrown back to the normal 
position. 

As long as one of the cams is held in 
its grooves, each revolution of the cone 
will produce an actuation of the slide and 
a corresponding shifting of the gear, so 


that the latter will move step by step up’ 


or down the cone, according to which cam 
is in operation. Arriving at the end of 
its shaft, the gear can, of course, go no 
further in that direction and the cam 
must be retracted before the succeeding 
revolution of the cone brings the slide 
again into position for actuation. 


aa 


The Restoration of Public 
Confidence. 
A special meeting of the American 
Trade Press Association was held at the 
Hardware Club, New York city, on 





November 21, in response to a call from’ 


President E. C. Brown, for the purpose 
of considering conditions prevailing in 
commercial and financial affairs, and to 
determine what action should be pursued 
by the association in assisting to restore 
public confidence. 

The first speaker was Henry L. Doher- 
ty, past president of the National Elec- 
tric Light Association and of the Ohio 
Gas Light Association, and now a promi- 
nent factor in a score of public utility 
corporations. Mr. Doherty has made 
economic questions a close study, and his 
method of rate charging is familiar on 
both sides of the Atlantic. 

Mr. Doherty said that 
situation was not relieved, it threatened 
to produce a long period of business de- 


“if the present 


pression. Regardless of conditions which 
have led up to this situation, the real 
condition which confronts the country is 
the fact that the people who want money, 
and are entitled to it, can not get it: 
while a large portion of the people who 
have money are hoarding it through no 
other desire to do so than their ability 
to see no other means of protecting their 
savings. 

“Many of the banks throughout the 
country, for their own individual protec- 
tion, just as in the case of the bank de- 
positor, are now attempting to bring up 
their reserves, thus removing money from 
cireulation as effectively as though if 
were locked up in a safe deposit box or 
otherwise hidden. Many of the country’s 
industries, threatened by their temporary 
inability to get money, are making whole- 
sale retrenchments in purchases of goods 
and in the employment of labor. These 
retrenchments are largely advised by the 
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bankers, in spite of the fact that every 
retrenchment on the part of one enter- 
prise brings about an enforced retrench- 
ment on the part of others. . . 

“Retrenchment is not a cure for the con- 
dition which now confronts us, but is the 
result of such a condition, either by an- 
ticipation and voluntary retrenchment or 
eventually enforced retrenchment. Every 
business enterprise which is making any 
unnecessary retrenchment is adding just 
that much to the situation which is bring- 
ing about a threatened industrial depres- 
a 

“The situation that confronts us is not 
incurable, and, in fact, is not even diffi- 
cult. We are suffering merely from the 
lack of confidence. United effort on the 
part of the men of influence of the coun- 
try could quickly restore the confidence 


which is lacking, but, unfortunately, they 


have as yet no means of taking united 
action. No attempt has heretofore been 
made to do so.” 

Mr. Doherty said also that the broad 
fact should be borne in mind that it is 
during a period of great money stringency 
that the best opportunities present them- 
selves for safe, yet highly profitable, in- 
vestment. It is during these periods that 
money can be loaned on collateral which 
makes it absolutely safe, and yet at high 
rates of interest. 

Mr. Doherty outlined the organization 
of a bureau in New York, in which every 
responsible business man or responsible 
business interest that is willing to take 
the responsibility of doing so can recom- 
mend the purchase of securities, provided 
thev are willing to make this recommen- 
dation to their emplovés and friends. It 
is proposed to notify all people seeking in- 
vestments that this bureau is at their dis- 
posal. It is proposed to make this an ex- 
change bureau of information where men 
seeking a buyer or lender can find him, 
and the man who is seeking an invest- 
ment can find out just what is available, 
and either by the exercise of their own 
judgment or through conference with 
their friends, find a satisfactory way to 
lend or invest their funds. 

The subject was further diseussed by 
several members present, and on the sug- 
gestion of C. T. Root, a committee on 
publie relations was appointed by Presi- 
dent Brown, as follows: James H. 
McGraw, C. T. Root, John A. Hill and 
David Williams. 

At a full meeting of the special com- 
inittee on November 22 the following reso- 
lutions were adopted: 

Resolved, That the so-called business 
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depression now paralyzing the industries 
of this country is due principally to a 
want of confidence which is unwarranted 
by agricultural and industrial conditions. 
and that one of the worst results of the 
panicky feeling that prevails is the hoard- 
ing of money, in which many banks are 
principal offenders—many holding much 
more cash than the reserves called for by 
the banking laws, and setting a most 
hurtful example to individuals. 

Resolved, That bank reserves are for 
just such emergencies as now exist, and 
should be used rather than increased. 

Resolved, That it is the duty of the 
trade press and the business men of this 
country to make every honest endeavor to 
find such hoarded money and bring press- 
ure to bear upon its holders to put it back 
into circulation. 

Resolved, That any bank holding more 
currency than its legal reserve is doing 
great harm to every business interest and 
merits no consideration whatever at the 
hands of merchants, manufacturers or 
labor. 

Resolved, That the trade press be 
urged to organize business men’s meetings 
in every city to present to the small 
hoarder of money a means of investing it 
in safe securities paying good interest, 
guaranteed, if need be, by such associa- 
tions themselves. 

Resolved, That money thus released be 
deposited only in banks that agree to put 
it back into legitimate channels of trade 
forthwith. and that manufacturing and 
mercantile interests be asked to do busi- 
ness with such banks and with them only. 

Resolved, That the countermanding of 
orders, the closing of factories and the 
laving off of iiousands of wage-earners 
is uncalled for by any underlying condi- 
tion of business itself, and that immediate 
steps to check the senseless scare is de- 
manded of every conservative and politic 
American. 

At a meeting of the National Associa- 
tion of Credit Men, held at Indianapolis, 
Ind., November 11, a set of resolutions 
was adopted affirming its implicit faith 
in the commercial integrity of the nation 
and in the business principles on which 
the affairs of the mercantile community 
are conducted. 

At a meeting of the directors of the 
Merchants’ Association of New York, on 
November 21. resolutions were passed em- 
bodying the association’s views and recom- 
mendations concerning the present finan- 
cial situation. These resolutions con- 
demned the holding by the banks of cash 
reserves ranging from two to five times 
the normal ratio, and suggested that if 
each corporation, bank and individual in 
all parts of the country, instead of hoard- 
ing currency, will deposit it or pay it out, 
and instead of deferring payments, will 
settle every account possible, the present 
stringency will become a thing of the 
past. , 
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A Fireproof Motor. 

A short description is given here of a 
line of fire-resisting motors which have 
been designed and constructed by the 
Thames Ironworks, of London. There 
are two features about the motor which 
contribute to its heat-resisting qualities, 
the method of insulation, and the means 
of protecting it from long and excessive 
overloads. The armature conductors are 
of bare copper strip, rounded at one edge. 
These are placed in slots insulated by 
micanite sheets, and each alternate con- 
ductor is covered with a U-shaped mican- 
ite strip into which the rounded edge 
of the conductor fits snugly. This round- 
ing of the strip throws less mechanical 
strain on the insulation. Similar methods 
of insulating have been used before but 
only for large high-potential machines. 
Each conductor is soldered to a connect- 
ing strip which is open and easily acces- 
sible, and it is said that the motors will 
run without injurv until the temperature 
is high enough to melt these connections, 
as there is nothing about it to char. Re- 
soldering the connections puts the motor 
in running condition again.—Abstracted 


from the Electrical Times (London), 
November 7. 
€ 
Electrical Equipment of the 
Mauretania. 


The new Cunarder, the Mauretania, 
which reached New York on her maiden 
trip last week, is the sister ship of the 


Lusitania. She is, however, slightly 
larger than the Lusitania and is as 


elaborately equipped. A very complete de- 
scription of this vessel is given here, in- 
cluding the work during construction and 
the completed vessel. The _ electrical 
equipment is noteworthy; in fact, these 
ships resemble in this respect the most 
modern hotels, and besides, have in addi- 
tion, signaling svstems and applications of 
The electrical 
power plant consists of four turbo-gener- 


motors peculiar to ships. 


ators, each rated at 375 kilowatts, running 
at 1,200 revolutions a minute. There are 
two switchboards, one for each side of the 
ship. These are separated by a bulkhead 
so that an accident on one side may be 
isolated by disconnecting links between 


the two boards. Each board is supplied 
by two of the generators. The generators 





are protected by reverse-current, time- 
limit circuit-breakers on the board. As 
this ship may go under fire in time of 
war the electrical conductors are run, as 
far as possible, below the waterline. The 
cables are carried on porcelain cleats and 
covered with a sheet-iron shield. When 
exposed to excessive heat, they are also 
protected by asbestos. There are about 
6,000 incandescent lamps _ distributed 
throughout the ship. The fixtures differ 
greatly, some of those in the saloons being 
very large and elaborate. The engine and 
boiler rooms alone require the equivalent 
of nearly 700 sixteen-candle-power lamps. 
There is a good telephone svstem with 
eighty-nine stations and twenty exchange 
lines installed. The switchboard will ac- 
commodate 200 lines and is arranged to 
give local connections when the vessel is 
The heating is 
plished by means of steam-heated air which 
is circulated throughout the entire vessel 
by electrically driven fans. From the 
navigating bridge the captain has com- 
plete control of the ship. He is in tele- 
phonic communication with all parts of 
the vessel and has tell-tale signals to in- 
dicate whether his orders have been car- 
There is an electric signal oper- 
ator which can he set to sound definite 
signals on the whistle or simply sounds 
The whistle- 
valve is operated by an electromagnet con- 
trolled from the bridge. The vessel is 
also equipped with electric hoat hoists and 


in her berths. accom- 


ried out. 


the whistle when desired. 


various other applications of the electric 
motor.—A bstracted from Engineering 
(London), November 8. 
<= 
The Sensitiveness of Photometers. 
A test of the sensitiveness of a number 
of tvpes of photometer screen has been 
made by LL. W. Wild. The method con- 
sisted in first determining approximately 
the point of balance, then the screen was 
shifted well to one side and moved back 
until the balance seemed to be restored ; 
the screen was then shifted to the other 
side of the true point of balance and the 
same process repeated. The difference 
between the two readings thus obtained 
was taken as a measure of the sensitive- 


ness. To determine the effect of differ- 


ence in color of the light on the sensitive- 


ness, three series of tests were made; two 
similar carbon incandescent lamps were 
compared, then one of these lamps was 
compared with an old Osram lamp, and 
finally a pentane lamp was compared with 
an incandescent gas burner. The inten- 
sities of illumination on the screen, in the 
three series of tests, were 1.2, 1.65 and 3.1 
candle-feet respectively. The chief dif- 
ficulty in the experiments was due to the 
fatigue of the eye, but this was partially 
compensated for by repeating the tests 
in reverse order and averaging the two 
series of results thus obtained. The 
screens tested included a Ritchie wedge; 
a Joly prism of paraffin; a Lummer-Brod- 
hun; two ordinary Bunsen screens, one of 
the double type and one single; two 
similar special Bunsens with cut-out 
screens ; two Trotter photometers, and two 
flicker photometers, one of the Simmance- 
Abady type and one of the author’s make. 
The Ritchie, the Simmance-Abady and the 
Joly prism photometers were handicapped 
by showing a black line of separation be- 
tween the two illuminated surfaces. The 
Lummer-Brodhun and the Bunsen photo- 
meters might also have been more sensitive 
if the dividing lines between the parts of 
the field had been sharper. It was found 
that when the two lamps gave the same 
color of light that the Lummer-Brodhun 
was more sensitive than any other, except 
the special single Bunsen screen designed 
by the author; the former was sensitive 
within .? per cent and the latter within .4 
per cent. Some of the poorer screens were 
sensitive within only 2.5 per cent in this 
test. However, when the two lamps did 
not give lights of the same color, none of 
the other photometers could compare with 
those of the flicker type. For example: 
In both of the other tests the author’s 
flicker photometer was sensitive within 
.8 to one per cent, while the others were 
sensitive within only five to ten per cent, 
being somewhat better when the intensity 
The author con- 
cludes that if there were no occasion to 
compare lamps giving lights of different 
colors, there would be no field for the 
flicker photometer, but as soon as there 
is any difference in color the flicker type 
excels all others—Abstracted from the 
Electrician (London), November 8. 


of illumination was low. 
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The Utilization of Water Power for 
Industrial Purposes in Central 
Italy. 

Hardly a century ago, Abruzzi, that 
section of central Italy lying east of 
Rome, was one of the least developed 
parts of the country. Now its material 
prosperity is improving almost as rap- 
idly as that of any other section of the 
country. Every village along the Pes- 
cara river, the main drainage channel 
of the section, has its own electric light- 
ing plant, and many important indus- 
tries have sprung up. This development 
has resulted from the abundant water 
power which this section of the country 
possesses. On the Mediterranean side of 
the Apennines there are noteworthy falls 
at Terni and Tivoli and on the Adriatic 
there is a more abundant flow of water, 
which, although it is not concentrated in 
any large falls, flows over an endless 
series of rapids which offer favorable op- 
portunities for power development. In 
fact, the most important power develop- 
ments in Abruzzi have been made on the 
east side: of the mountains. There are 
three large factories near Bussi and Terre 
dei Passari, and a number more are pro- 
jected which will depend entirely on the 
electric power thus produced. One of 
these establishments produces aluminum, 
there are two chemical works, and a car- 
bide factory is to be installed shortly, 
as soon as additional hydraulic works 
have been erected. The Electro-Chem- 
ical Company, with a factory at Bussi, 
obtained a concession for 1,000 cubic feet 
of water a second from the Pescara river 
below its junction with the River Tirmo, 
and by delivering this water at Piano 
d’Orte, obtained a fall of 325 feet. This 
fall was divided, for convenience, into 
two portions. The first section, with a 
fall of ninety feet and a power-house at 
Tramonti, produces 8,400 effective horse- 
power. The second fall, with a generat- 
ing station at Piano d’Orte, is 235 feet, 
making available 22,000 effective horse- 
power. The dam for the first fall con- 
sists of five stone arches closed by metal 
gates. From here the water is led in 
a concrete-lined canal, 1,600 feet long, 
to the entrance of a tunnel. The laiter 
is rectangular and is 7,300 feet long. It 
ends in two large entrance chambers 
from each of which two pipes, nearly 
seven feet in diameter, lead down to the 
power-house. A third entrance chamber 
has been provided from which a fifth 
pipe will ultimately be run. The power- 
house contains four turbine-alicrnator 
units, rated at 2,800 horse-power, and 
two 150-horse-power units. The tail- 
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water from the turbines is turned into a 
basin from which leads the tunnel for the 
second power-house. The alternators are 
of the revolving field type, producing 
6,000 volts at forty-five cycles a second. 
Part of the power from this staticn has 
to be transmitted over a considerable dis- 
tance and this is transformed up to 
25,000 volts by means of single-phase 
transformers. Three distribution lines 
start from this station, one 6,000-volt 
line to the aluminum factory, another to 
the chemical works. The third is the 
25,000-volt line which supplies power to 
a local electrical company.—A bstracted 
from the Electrical Review (London), 
November 8. 





s 
Power Transmission by Producer 
Gas. 

There are many ways of transmitting 
power, each suitable for certain condi- 
tions and each suffering from certain 
limitations. Of these the electric system 
has become pre-eminent, says Dr. C. E. 
Lucke, because it is equally suitable for 
large and for small powers, and for dis- 
tances of transmission of hundreds of 
miles, as well as for a few feet. So 
successful has this application of elec- 
irical apparatus become that engineers 
naturally turn to it to-day, as the best 
method. But engineering practice con- 
sists in the process of differentiation; of 
applying the principle that what is best 
at one time, and in one place, is not 
necessarily the best for other conditions, 
and the lesson of history has always been 
that each method is, in turn, replaced by 
a better. Therefore, it is not improbable 
that some time, at some place, a method 
of transmitting power better than the 
electrical will be found. On account of 
the many advantages possessed by pro- 
ducer gas, it is not impossible that it may 
turn out to be the agent which will take 
the lead of electricity. The possibilities 
of a general distribution of producer gas 
for power, lighting and heating purposes, 
are indicated by an examination of the 
systems of distributing natural gas which 
grew up when that fuel was so important 
commercially. Pipe-lines were run from 
the wells to the cities and towns to be 
supplied, and as the wells near these 
cities gave out, wells further off were at- 
tached to the systems. As the pipe-lines 
grew longer, it became more economical 
to compress the gas than to increase the 
size of the pipes. In this way grew up a 
system of high-pressure transmission of 
gas, the compression being done by means 
of gas engines. Thus a practical way of 
transmitting power has grown up, and 
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it is just as applicable to-producer gas as 
to natural gas. This high-pressure gas 
may be used as a power agent in virtue 
of its expansive form, which may be in- 
creased greatly if reheated, and it also 
may be employed in a gas engine in the 
usual way, the heat in the waste gases 
from the engine being used for heating 
the compressed gas. The transmission 
pipe may be of any length, if compres- 
sors be placed at suitable points on the 
line to drive the gas through the next 
section of pipe just as has been done for 
piping oil. These compressors would 
draw their power from the pipe-line 
itself. The possibilities of the system can 
be understood by comparing it with a 
producer-gas system located at the point 
of utilization, and burning fuel hauled 
from the mine. Here the cost of piping 
takes the place of the cost of hauling 
the coal, and as the latter item represents 
the greater part of the value of the fuels 
used in producers at most cities, the cost 
of piping might be much more thai 
that of generating the gas, and still the 
system would be profitable. The oil 
producers have found that a pipe-line 
can compete with railroad transportation. 
Further, the plan might make it profit- 
able to work mines which now have no 
railroad connections on account of their 
inaccessibility, or the small amount of 
usable fuel; pipe-lines could easily be 
run from the main line to such mines. 
At the city end of the pipe-line, the sys- 
tem has advantages which may be com- 
pared with electrical distribution. It is 
easily subdivided and supplied where 
needed. Indeed an isolated power plant 
conld compete with a similar electric 
plant where group driving of the ma- 
chines is employed. The gas producers 
would take the place of the electrical gen- 
erating equipment, distributing gas, in- 
stead of electricity to small engines 
which have a thermal efficiency practic- 
ally as high as that of a large one. It 
seems feasible, therefore, to use producer 
gas for power transmission over long and 
over short distances and the prospects of 
an economical transmission are good.— 





Abstracted from Cassier’s Magazine. 
(New York), November. 
Bids for Pumps and Electric 
Motors. 


Bids will be received until January 15, 
1908, by the municipality of Manila, 
Philippine Islands, for the supplying of 
pumps and electric motors for sewage 
work. 
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Compound Corliss Engines. 

The Allis-Chalmers Company, Mil- 
waukee, Wis., has recently published a 
treatise on “Compound Corliss Engines,” 
which contains many facts of interest to 
power users throughout the country, in 
addition to illustrations of each type of 
engine. The company states that the first 
compound Corliss engine, so far as it 
is aware, designed for power purposes, 
was built in the shops of the company, 
and to Edwin Reynolds credit should b2 
given for introducing the principle of 
compounding into general Corliss engine 
practice. The earliest Corliss engine was 
built in 1848, and twenty-eight years 
later the famous “Centennial” engine, 
which was supposed to embody in its de- 


that, under the same operating con- 
ditions, a compound non-condensing, 
as compared with a_ simple _ Cor- 


liss engine, will effect a saving of at 
least twenty per cent, and a compound, 
condensing Corliss will effect a saving of 
at least forty per cent in the cost of fuel. 
The company also states that, while it 
is true that high pressures are conducive 
to economy in steam consumption, it is 
equally true that, at lower pressures, the 
percentage of saving by compounding is 
relatively very nearly as great when en- 
gines are run condensing as at higher 
pressures. It is true that a compound 


Corliss engine will be more economical at 
150 pounds than at 100 pounds initial 
pressure, and it is also true that a com- 


in many cases, meet space requirements 
and operating conditions better than 
either vertical or horizontal engines. 
Cross-compound engines occupy some- 
what less length and greater width of 
floor space than tandem engines having 
the same sized cylinders, have a more uni- 
form turning moment, and, especially in 
the larger machines, are more convenient 
of access to the lower-pressure cylinders 
and are more easily handled in starting 
and stopping. 

Allis-Chalmers Corliss compound en- 
gines are built in various types, styles and 
patterns, of any desired capacity up to 
10,000 horse-power, or larger if wanted, 
and for any required service from ordinary 
factory use to the heaviest and most 
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sign and construction the very highest 
development of the engine builder’s art, 
was nothing more than a pair of simple 
engines. 

The first Reynolds Corliss engine, built 
in 1877, marked the beginning of an 
epoch in the history of the steam engine. 
The first compound Reynolds Corliss en- 
gine was built three years later, and is 
still in regular operation. 

Since that time thousands of these 
engines have been put in service in elec- 
tric railway and lighting power-houses, 
in pumping stations, blast furnaces, roll- 
ing mills, textile mills, flour mills, saw 
mills, foundries, machine shops and other 
establishments. 

The argument in 
use of a compound 
greater economy. The 


favor of the 
engine is its 
company states 


pound, condensing Corliss, operating un- 


‘der 100 pounds initial pressure, will use 


forty per cent less steam than a simple, 
non-condensing engine under the same 
pressure; in fact, the great economy of 
compound Corliss engines was demon- 
strated and their reputation established 
at a time when pressures higher than 
eighty pounds were rarely used. 

Whether a compound engine, if used, 
shall be horizontal or vertical, cross-com- 
pound or tandem, condensing or non- 
condensing, must be determined by lo- 
cal conditions. Vertical engines cost more 
than horizontal engines of the same 
power, require less floor space and more 
headroom, and are not used, as a rule, 
except in the largest sizes, or in smaller 
sizes only where the floor space is limited. 
Combined horizontal and vertical engines, 


severe electric 


work. 


power and_ rolling-mill 
To secure the best result as regards 
reliability and efficiency, engines should 
be designed for the work they are to do, 
and the conditions under which they are 
to operate. To this end, and to better 
enable the company’s engineers to ad- 
vise and assist customers in their selec- 
tions, inquiries addressed to the builder 
of these machines should state exactly 
the conditions under which they are to 
operate; whether provision is to be made 
for future extensions, the availability and 
quality of condensing water, the method 
of taking off the power drive, the steam 
pressure at the engine throttle valve, and 
other specific details which will indicate 
closely every condition to be met. 
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An Automatic File-Testing 

and Indicating Machine. 

The accompanying illustration shows 
the automatic file-testing and indicating 
machine placed on the market by Edward 
G. Herbert, Limited, Rosamond street, 
K., Manchester, England. 

This machine was invented in England 
in 1905. Sample files were procured 
trom the principal English and Ameri- 
can makers, and tests made which re- 
vealed great differences in quality, some 
tiles being worn out after filing away less 
than one cubic inch of iron and cutting 











ELECTRICAL REVIEW 


the two headstocks on a reciprocating 
table. The headstocks are provided with 
a nut and a hollow square screw for hold- 
ing the tang of the file and exerting end 
pressure. The headstock also has a slide 
and hand-wheel whereby the file may be 
adjusted with its working face parallel 
to its direction of motion. 

The reciprocating motion of the table 
is obtained from the pulley and main 
shaft through a pair of bevel wheels driv- 
ing a T-slotted crank disc. A crank-pin 
whose position in the T-slot can be varied 
according to the stroke required, carries 
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AUTOMATIC FILE-TESTING MACHINE. 


at the rate of one cubic inch per 10,000 
strokes; while the best file removed twelve 
and one-half cubic inches of metal and 
cut at the rate of five cubic inches per 
10,000 strokes. 

The introduction of the file-testing ma- 
chine has made possible the determination 
of the most efficient form of file tooth 
and the most suitable quality of steel. 
The result has been that several makers 
have produced files of an excellence 
hitherto unapproached. 

The file to be tested is held between 


a slide block of rectangular form sliding 
between two vertical bearing surfaces in 


an extension of the table, serving to drive . 


the latter to and fro. The driving mech- 
anism is inside the box frame of the 
machine and entirely protected from the 
filings. The machine is started and 
stopped by.a clutch operated by a handle, 
which may be seen alongside of the main 
wheel. 

The test-bar is supported in a hori- 
zontal position on grooved rollers and is 
pressed against the file by a weight and 


887 


a chain passing over a pulley and under 
the bar, to the far end of which it is at- 
tached by a hook. The support rollers 
are grooved to accommodate the chain. 
The bar is drawn out of contact with the 
file during the back stroke of the latter, 
by means of a clutch lever having two 
hardened jaws embracing the test-bar. At 
the commencement of the back stroke, 
motion is communicated from a cam on 
the crank-shaft to’ the outward end of 
the clutch lever, causing it to tilt and 
grip the test-bar after the manner of a 
spanner. A slight continuation of. the 
same motion causes it to draw back the 
test-bar, which is again released at the 
commencement of the forward or cutting 
stroke. A spherical weight with a 
screwed stem, is supported by the head- 
stock and, of course; reciprocates with 
the file. The end of the stem rests 
against the back of the file and the in- 
ertia of the weight prevents the chattering 
and jarring of the file which would other- 
wise take place. The drum round which 
is wrapped the diagram sheet of squared 
paper, is driven from a cam on the crank- 
shaft through a pawl and ratchet-wheel 
and a train of reducing gears, so as to 
make one revolution to 120,000 strokes of 
the file. A pencil is pressed against the 
paper by a light spring and is carried 
on a bar, capable of sliding longitudin- 
ally in a fixed bearing. A block is at- 
tached to the test-bar, and a fuse chain 
is attached to this block, and passing 
over a pulley on the pencil bar, is held 
by a fixed terminal. It is evident that 
as the test-bar is filed away it is moved 
forward by the weight and a given move- 
ment, of the test-bar causes the pencil to 
move forward by half that amount. ‘The 
diagram sheet is graduated in half inches, 
each of which represents one inch filed off 
the test-bar. 
drum is twelve inches, and as it revolves 


The circumference of the 


under the pencil each inch represents 
10,000 strokes of the file. 
mencement of a test the pencil is set to 
zero, and as the drum revolves and the 
test-bar is filed away, a curve is drawn 
by the compound motion of the drum and 
pencil. This curve is a complete picture 
of the life of the file from the commence- 
ment of the test until the file is worn 
out and ceases to cut, the slope of the 
curve indicating the sharpness or rate of 
cutting, while the vertical and horizontal 

give respectively the total 


At the com- 


ordinates 
amount of work done by the file and the 
number of strokes required to do this 
work and to wear the file out. 








The Hemingray Glass 
Company. 
The accompanying illustration shows 
the office building at the works of the 
Hemingray Glass Company at Muncie, 
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ing water. The Nairn Linoleum Com- 
pany is one of the largest, if not the 
largest, institution of its kind in the 
world. The company is largely owned by 
Sir Michael Nairn, whose main works are 














HEMINGRAY GLAss Company, Muncie, IND. 


Ind. The plant at Muncie covers nine 
acres of ground, the Hemingray Glass 
Company being the largest manufacturer 
of glass insulators in the world. The capac- 
ity of the plant is 50,000,000 a year. The 
firm was established in 1848, at Covington, 
Ky., and the company started to move its 
plant from Covington to Muncie in 1888. 
The plant at Muncie was gradually built 
up until it was of a sufficient size to aban- 
don the plant at Covington. The com- 
pany carries a stock sufficient to supply 
demands and make immediate shipments. 
The main office is at Covington, Ky. 
—__<-@-—_ — 


Nairn Linoleum Company’s 
New Plant. 

Messrs. W. S. Barstow & Company, 
New York city, are consulting engineers 
for the Nairn Linoleum Company in the 
erection of an entirely new plant at 
Kearny, N. J., on the banks of the Pas- 
saic river. A feature of the power-house 
equipment will be a 1,000-kilowatt, sixty- 
cycle Allis-Chalmers steam turbine and 
alternator, wound for three-phase, 600 
volts. The power-house where this unit 
is to be installed will have an ultimate 
capacity of 4,000 kilowatts, and the Pas- 
saic river will furnish the necessary cool- 


located at Kileady, near Edinburgh, Scot- 
The American company is, how- 
ever, operated independently of the one in 
Scotland. 


land. 
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A New Electric Sign Flasher. 

The Electric Motor and Equipment 
Company, Newark, N. J., has developed a 
new flasher, designated as the Model C, 








Mover C Sian FLASHER. 


an illustration of which is shown here- 
with. 

This flasher is designed for use where 
lamps are required to light one after an- 
other until all are lighted, and all are then 
extinguished, the operation being repeated 
continuously. This flasher may be used 
in a script letter sign where a writing 
effect is desired, and may also be used 
to produce lightning-stroke effects. 
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The drum of the flasher may be made 
to revolve at any practical speed by a 
change of gearing, and the machine is 
particularly well constructed in every de- 
tail. A strip of slate is mounted upon 
cast-iron uprights. Secured to the under 
part of the slate strip are phosphor- 
bronze contacts, one for each circuit or 
individual flash. These springs and their 
connections carry all the current. The 
drum is used only in a mechanical way, 
and no current passes though it, the iron 
uprights or the main shaft. Binding-posis 
are assembled on the top of the slate 
strip, which connect with the current- 
carrying strips, and there is one binding- 
post in addition to the others, which is 
used as a connection for the return wire. 
The whole construction is very simple and 
compact, and is very popular among those 
who have occasion to use machines of this 
character. 

The Electric Motor and Equipment 
Company has designed a large number of 
flashing devices, which are installed in all 
the prominent cities of the country. 

» 
The Frederick Pearce 
Company. 

The Frederick Pearce Company, 18 and 
20 Rose street, New York city, well- 
known manufacturer of high-grade elec- 
trical mechanisms, especially those per- 
taining to telegraph and telephone work, 
police and fire-alarm systems, and who, 
something over a year ago, took over the 
test-instrument and scientific-apparatus 
business of the Willyoung & Gibson Com- 
pany, announces that it has secured the 
of Elmer G. Will- 
young, late head and expert 
of the Willyoung & Gibson 
Company, to take charge of 
and develop its instrument de- 
partment; Mr. Willyoung :s 
well known to the electrici! 
fraternity of the country as 
an authority on this subject. 





services 


The Pearce company is no\ 
ready to supply any of the 
well-known standard = Will- 
young test instruments. The 
line includes standard con- 
densers and resistances, cable testing and 
portable testing sets, conductivity bridges, 
photometers, coils for X-ray and wireless- 
telegraph apparatus, ete. Besides the 
regular line the Pearce company also 
makes a specialty of apparatus for ex- 
perimentalists from its own designs or 
will develop such apparatus for experi- 
menters. 
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The Schmidt Silent-Drive 
Chain. 


The Schmidt chain, shown in the ac- 
companying illustrations, is one of the 
latest developments of the silent chain. 
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THE Scumipt SILENT CHAIN. 


These chains have become important in 
the power-transmission field because of 
their silent running and due to their 
ability to adjust themselves to the wheels 
as they lengthen, retaining high efficiency 
until completely worn out. ‘They are also 
valuable for their ability to give a posi- 
tive flexible drive on short and low cen- 
tres, at both low and high speeds. 

The Schmidt chain is constructed of 
multiple-toothed links stamped from 
high carbon steel, case-hardened steel 
pins and pin-retaining links. The toothed 
link is placed centrally between the pins, 
giving a straight path for the stress to 
follow. The links, being straight, are 
under tension only and will not bend and 
change pitch under excessive or suddenly 
applied loads. 

The faces under the pins are of a suffi- 
cient angle to clear the corners of the 
wheel-teeth and adapt the chain for any 
size of wheel. 

The outer end of each pin orifice in 
the links has the same radius as the pins, 
giving a large bearing surface and doing 
away with the excessive wear in a new 
chain resulting from the use of a cir- 
cular hole of larger diameter than the 
pin. 
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ELECTRICAL REVIEW 


The method of retaining the pins is 
novel and interesting. They are not riv- 
eted, but are held in place by means of 
special edge links thicker than the chain 
links, and with one orifice keyhole 

shaped, which passes over the end 
of the pin and enters the cir- 
cular groove. The retaining 
links are offset and overlap, and 
lock each other, as well as the 
pins, in place. By this construc- 
‘ tion the chain is securely held to- 
gether, and at the same time is 
entirely detachable for general 
overhauling or changing its 
length without the use of tools. 
The pins require no annealing at 
their ends, and are consequently 
free from soft spots and resist 
wear equally well for their entire 
length. 
‘he wheels on which these 
chains run have symmetrically- 
cut teeth, the number being lim- 
ited only by the capacity of the 
cutting machine. Very large 
speed ratios are consequently pos- 
sible, twenty to one being well 
A drive can 
readily be reversed, and the 
chains need not be placed on 
the wheels in any specific man- 
ner. ‘The chains have the fac- 
ulty of riding out on the wheel-teeth 
as the pitch lengthens, automatically 
forming a larger-pitched circle and re- 





APPLICATION OF THE SCHMIDT SILENT CHAIN. 


taining the original efficiency, increasing 
their life. 

The chain is the invention of Carl G. 
A. Schmidt, Jr., and is manufactured by 
the Schmidt Drive Chain Company, 265 
Broadway, New York city. 





‘a part of the porcelain canopy. 
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The “0. K.” Fuse-Block Cover 

The Pettingell-Andrews Company, 156 
Pearl street, Boston, Mass., has placed on 
the market the “O. K.” fuse-block cover, 
which may be used on all types and sizes 
of Edison plug fuse-blocks, sealing all 
live parts, but allowing access to the 
fuses, except in cases of discontinued 
service when, by a reversal of a steel face- 
plate, no service connection is possible 
without breaking the seals. Fig. 1 shows 
the cover when -the service is connected, 
and Fig. 2 shows the cover when the 
service is disconnected. 

In apartment-house wiring and similar 





Fic. 1.—SERVICE CONNECTED AND COVER 
SEALED. 

classes of service, where several customers 
have meters on the premises, it is desirable 
that all live conductors be so covered that 
it is impossible to cut in extra lamps, etc., 
without leaving the wiring in such con- 
dition that unauthorized work may be ap- 
parent upon inspection. It is equally de- 
sirable, in the case of discontinued serv- 
ice, to be able to seal the branch block 
so that it is impossible to fuse the block 
or make an electrical connection with- 
out breaking the seal. 

By the use of the Pettingell-Andrews 
fuse-block cover, which consists of a por- 





Fic. 2.—SERVICE DISCONNECTED AND COVER 
SEALED. 


celain canopy and steel face-plate com- 
pletely enclosing the fuse-block, these re- 
sults are accomplished. ‘The porcelain 
canopy is supported by the screws that 
hold the fuse-block in place, these screws 
being covered by the face-plate, which is 
itself held in place by the seals, these 
being attached to metal posts that form 
The por- 
celain canopies fit all makes of branch 
blocks for Edison plug fuses, and a screw- 
driver is the only tool needed to install 
this cover on existing services equipped 
with Edison plug cutouts. 
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DOMESTIC AND EXPORT. 

WORK STARTED ON POWER DAM—The Ahrens Construction 
Company has work on its half-million-dollar contract of 
building dams on the Raystown branch for the Raystown Water 
and Water Power Company. The main dam will be located nine 
miles from the confluence of the Raystown branch and the Juniata 
river, at Ardenheim, below Huntingdon, Pa. It is estimated that 
it will take 200 men fifteen months to finish the work. The plans 
call for the generation of 4,000 horse-power. 


begun 


EXTENSIVE TRACTION PROJECT FOR OKLAHOMA—A char- 
ter has been granted the Rapid Transit Interurban company, with 
headquarters at Tecumseh, Okla., and with $2,500,000 capital stock, 
to build an electric interurban line. from Muskogee southwest 137 
miles via Tecumseh to Chickasha, with a cross line northwest from 
Tecumseh fifty-five miles to Guthrie, and south from Tecumseh fifty- 
five miles to Sulphur, a total distance of 277 miles, to be con- 
structed at an estimated cost of $2,500,000. The incorporators, all 
residents of Tecumseh, include John A. Clark, S. B. Mitchell, J. W. 
Saxon, G. M. Cissna, T. J. Ray and M. H. Tennison. 


PHILADELPHIA STREET LIGHTING BID—The Philadelphia 
Electric Company, which has held the contract for furnishing and 
maintaining the electric lighting of Philadelphia, Pa., for a number 
of years, was the only company to submit a proposal to the depart- 
ment of public safety to perform the same service throughout 1908. 
The number of are lights scattered throughout and maintained at 
the expense of the city is about 12,000, which cost the taxpayers this 
year $1,114,224.50. Additional lamps will be located early in the 
new year, which will increase the cost about $200,000. The proposal 
of the Philadelphia Electric Company for 1908 was at precisely the 
same figures as were bid for the current year, and upon which the 
contract was awarded. 


PROPOSED NEW ELECTRIC RAILWAY FOR DETROIT— 
Attorney William E. Baubie has submitted to the council of Detroit, 
Mich., an ordinance to grant to the Detroit Traction Company a 
thirty-year franchise to operate seventy-five miles of street railway 
tracks on the principal streets of Detroit. The franchise calls for a 
five-cent cash rate of fare or eight tickets for a quarter with uni- 
versal transfers during all hours of the day. Mr. Baubie declined to 
tell who is behind him. He stated that a company with a capital 
of $1,000,000 would-be organized, and would agree not to issue over 
$55,000 in five per cent bonds for each mile of track. Twenty-five 
miles of road will be completed in eighteen months, and the entire 
system within three years. 


POWER COMPANIES MERGE—The stockholders of the Savan- 
nah (Ga.) Power Company, which company owns several shoals and 
power plants on the Savannah river, met and passed resolutions 
authorizing the directors of the company to transfer all properties 
io the Georgia-Carolina Power Company. The latter company was 
formed several months ago with a capital of $8,500,000 and is merg- 
ing many power companies on the Savannah and Tugaloo rivers. 
The company will develop between 125,000 and 150,000 horse-power. 
H. A. Orr, of Anderson, is president. Among the stockholders present 
were: C. Elmer Smith, of York, Pa.; Evan Lucas, of Washington, 
Ohio; H. Sheffield, of Cedar Springs, Ga.; J. E. Sirrine and L. O. 
Patterson, of Greenville; H. A. Orr and H. H. Watkins, of Anderson. 


UNITED RAILWAYS OF ST. LOUIS—The report of earnings of 
the United Railways of St. Louis, Mo., for October and the ten 
months ended October 31 shows a smaller percentage increase in 
eross earnings and larger percentage decreases in net earnings and 
surplus after charges than the report for the nine months ended 
September 30. October gross increased 4.04 per cent and net 
The surplus after charges decreased 7.27 


decreased 2.89 per cent. 


per cent. The income account shows as follows: Gross, $9,087,658; 
expenses and taxes, $5,906,466; net, $3,181,192; charges, $2,315,213; 
surplus, $865,979, as compared with a surplus in 1906 of $903,852. 
The operating ratio, including taxes, for the 1907 period is 65.01 per 
cent, as compared with 62.39 per cent for the 1906 period. One rea- 
son for the high ratio for the 1907 period is that the cost of extensive 
improvements and extensions has been charged up against operat- 
ing expenses. The work of reconstruction has been carried on on a 
large scale and eventually should prove to be of much benefit to 
earnings. The work for the season has now been practically dis- 
continued and 1,000 laborers discharged. The North American Com- 
pany is the principal factor in the United Railways of St. Louis. 
No revenue on its holdings of the common stock of the company is 
expected by it until after the work now in progress has been more 
nearly completed. 


OBITUARY NOTES. 


MR. CHARLES D. WYMAN, prominently connected with corpora- 
tions throughout the South and West, died suddenly of heart trouble 
Sunday morning, November 10, on a railway train‘ in Montana, en 
route from Boston to Seattle, where he was managing director of 
the Stone & Webster properties in the Puget sound region. Since 
leaving the West a few years ago, Mr. Wyman had resided in Brook- 
line, Mass. Mr. Wyman started street railway work about thirty 
years ago and had ever since been associated with this development. 
Mr. Wyman was fifty-seven years of age, and is survived by his 
widow and three daughters. 


MR. WILLIAM F. SHIEBLER, an old-time telegrapher, and 
well known in the Maiden Lane district of New York city as a 
jeweler, died on Wednesday, November 13, at his home in Brook- 
lyn, N. Y. Mr. Shiebler was born in Baltimore, Md., and began 
service as a telegraph operator in Washington, first entering the 
employ of the old American Telegraph Company, then operating 
between New York city and Washington. Mr. Shiebler is credited 
with having delivered personally the first cable message, on August 
17, 1858, to President Buchanan. He served as an operator in and 
about Washington all through the Civil War. In 1870 he gave up 
the telegraph business and entered the firm of George W. Shiebler 
& Company, jewelers and silversmiths. He was a member of the 
society of Old Time Telegraphers, and was one of the four or five 
surviving House operators in the country. He was sixty-six years 
of age, and is survived by a widow and four children. 


LEGAL NOTES. 


RIGHTS OF RIVAL TELEPHONE COMPANIES—The Utah Su- 
preme Court, in the case of the Rocky Mountain Bell Telephone Com- 
pany vs. the Utah Independent Telephone Company, concedes the 
right of a new telephone company to adopt the same number for its 
trouble department as that used by its older competitor without 
fear of injunction on complaint of the older company. The fact that 
the older company’s patrons might by mistake call up the rival com- 
pany and tell it of defects in their telephones the court does not 
regard as ground for injunctive relief. 


ELECTRIC LIGHT COMPANY’S RIGHT TO REFUSE SERV- 
ICE TO A CUSTOMER—The County Court of Steuben county, 
N. Y., in Benson vs. American Illuminating Company, upholds the 
right of an electric light company to shut off the current without 
liability to the customer, where after the company has wired an 
office for light the customer makes defective connection with other 
wires, causing danger by fire, and refuses to remedy it. Under 
such circumstances, whatever damage the customer suffers by be- 
ing deprived of light is due to his own fault and is not the fault 
of the company. ; 
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ELECTRIC LIGHTING. 

LECOMPTE, LA.—The council has decided to advertise for bids 
on installing a $10,000 electric light plant. 

FARIBAULT, MINN.—The Polar Star Electric Company has 
been sold to the Tri-State Telephone Company. 

BILLINGS, MONT.—At a meeting of the city council the bid of 
Yegen Brothers for lighting the city for the coming ten years was 
accepted. 

STEVENSVILLE, MONT.—John C. Hodge, who was recently 
granted a lighting franchise in Stevensville, has signed his accept- 
ance of it. He expects to have the plant in operation in Feb- 
ruary. 

ROCHESTER, VT.—The White River Electric Company has en- 
tered into an arrangement with the Gaysville Power Company 
whereby the latter will furnish power for the electric lights in 
Rochester. 

HARRISBURG, PA.—Governor Stuart has issued a charter to 
the Equitable Electric Power Company, of Philadelphia, to supply 
light, heat and power by means of electricity to Philadelphia. The 
company is capitalized at $10,000. 

ATLANTIC CITY, N. J.—City Electrician A. W. Farrand has 
reported that it will cost $200,000 to bury all of the electric light- 
ing wires in Atlantic City. Under an agreement between the city 
and the companies the work will be commenced in the spring and 
completed in three years. 

ALAMEDA, CAL.—The Electricity Commission has let the con- 
tract to Couchot & Thurston for the reinforced concrete building 
which is to house the electric light plant. The contract price is 
$25,495. The new unit, to cost $30,900, has been ordered and will 
be installed about January 1. 

MADISON, WIS.—The state railroad commission has granted 
to the West Bend Heating and Lighting Company a certificate of 
authority to issue certificates of stock to the amount of $25,000. 
This stock issue is for the purpose of paying for a plant which was 
{aken over by the corporation. 

WALLACE, IDA.—Owing to the high cost of electricity for light- 
ing purposes in Wallace, there is talk of a small independent com- 
pany being formed to install a plant on Sixth street to furnish 
light for several business blocks, saloons and hotels. Plans are 
now being looked into to determine whether or not the scheme 
is feasible. 

LOCKPORT, N. Y.—The International Power and Transmission 
Company has made application to the city for a franchise. It is 
subsidiary of the Niagara, Lockport & Ontario Power Company. 
Its power lines are constructed to Lockport and it has purchased 
i right of way into the business district. E. M. Ashley, P. F. King 
and others are at its head. A first application, made over a year 
ago, was held up by the aldermen. 

VINCENNES, IND.—The town board of Bicknell has given a 
twenty-one-year franchise to J. E. Winter and George Cleveland, 
granting them the right to the streets and alleys for the purpose 
of lighting the town. The franchise provides that an arc-light 
system shall be in operation within seven months from date. The 
(own will own half of the stock of the concern, the holders of the 
franchise to have the management of the plant. 

LOS ANGELES, CAL.—The city electrician states that 114 of 
the 200 are lights which the Los Angeles Gas and Electric Com- 
pany agreed to install this year have already been put in service. 
These lights cost the city $6.30 per month. Los Angeles has now 
1,995 lights in the various parts of the city. By the contract made 
with the lighting company, entered into January 1, 1906, the city 
may, by January 1, 1909, require the company to furnish 2,500 
lights in all. 

LAFAYETTE, IND.—Notice is given that the board of public 
works of the city of Lafayette will receive at the office of the 
city clerk, E. H. Andress, Jr., in Lafayette, until 12 o’clock, 
noon, on the twentieth day of December, 1907, sealed bids for the 
electric lighting of the streets, alleys and other public places of 
said city of Lafayette, for the period of ten years from the first 
day of September, 1908, according to plans and specifications now on 
file in the office of the city clerk. 

READING, PA.—It is announced that the McCall Power Com- 


pany may furnish power to the Metropolitan Electric Company, 
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of Reading. It is the intention of the Metropolitan company to 
have the McCall company furnish all the current for Reading and 
also for the manufacturers of the city. To accomplish this pur- 
pose, the McCall company will have to build a private transmission 
line from its power-houses through private property to Reading. 
Should the deal be closed, the company will furnish power to the 
local company a year hence. From 10,000 to 15,000 horse-power 
daily is required for local purposes. : 

SHOSHONI, WYO.—The Big Horn Power Company, recently 
incorporated with a capital stock of $700,000, is to begin work at 
once on its dam across the Big Horn river at Boysen, twelve miles 
from Shoshoni. M. Hart, the chief engineer of the company, and 
H. W. Crowell, representing the Ambursen Hydraulic Company, of 
Boston, Mass., have arrived to superintend the work. The dam, 
when completed, will make possible the generation of 10,000 elec- 
trical horse-power, which will be utilized by the towns in Fremont 
county, the mines of the Copper Mountain, Birdseye and Willow 
Creek districts and by an extensive electric railway system. 

BIRMINGHAM, ALA.—The Greater Birmingham Electric Light 
and Power Company has been formed in Birmingham with capital 
stock of $196,000, and J. M. Bradley, president. The company 
has purchased a site on Village creek, in North Birmingham, 644 
feet long, and will begin at once the erection of a power-house 
with 800 kilowatts’ capacity. Franchises will be asked for in the 
various municipalities in the immediate district. Sixteen thousand 
incandescent lights will be supplied. Mr. Bradley was for years 
connected with the Birmingham Railway, Light and Power Com- 
pany. He announces that in seeking franchises he will ask for 
the right to place all wiring underground. 

EAU CLAIRE, WIS.—A resolution has been introduced provid- 
ing for arrangements to be made with either a gas or electric 
light company for lighting Eau Claire for a period of five years, 
beginning December 1, 1907. The resolution, which was referred 
to the committee on electric lights, is as follows: “Resolved, By 
the common council of the city of Eau Claire, that the committee 
on electric lights be and they are hereby directed to prepare 
specifications for the lighting of the streets and bridges of Eau 
Claire, by both gas and electric lights, for a period of five years, 
beginning December 1, 1907, and that the city clerk be and is 
hereby directed to advertise for bids for the lighting of the streets 
and bridges in said city for a term of five years, in ‘accordance 
with the specifications prepared by said committee on electric 
lights.” 

NORTH YAKIMA, WASH.—Operation of the large new power 
plant of the Northwest Light and Water Company, about twelve 
miles from North Yakima, in the Naches river valley, has com- 
menced, the plant developing 3,500 horse-power with present equip- 
ment and being capable of the development of over 7,000 horse- 
power. The additional equipment will give the lccal company a 
supply of 7,700 horse-power for electrical work, the smaller plant, 
located about two miles from North Yakima, developing about 700 
horse-power. Transmission lines have been constructed from the 
Naches river plant to North Yakima, and are connected with a 
large transforming station in the heart of the city, as well as with 
the local power-house. Additional lighting facilities will be 
given North Yakima, and the company will supply power for the 
Yakima Valley Transportation Company electric lines on their open- 
ing, another substation being built in the city. The company also 
proposes to furnish electrical energy for the various manufacturing 
plants near North Yakima and in the city, and will extend its 
lighting system into the farming districts. 


ENGINEERING SOCIETY NOTE. 

TOLEDO SECTION, AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS—The November meeting of the Toledo (Ohio) section 
of the American Institute of Electrical Engineers was addressed 
by R. D. Tomlinson, Milwaukee, Wis., on the subject, “Power-Station 
Design, Construction and Operation,” illustrated with lantern slides. 
As chief engineer for the Interborough Rapid Transit Company, of 
New York city, Mr. Tomlinson had direct charge of two of the 
largest power stations in the country. He is the inventor of a 
number of devices, his recent efforts being mainly along the line 
of improvements on condensers. He is at present supervising operat- 
ing engineer of the Allis-Chalmers Company, and mechanical 
engineer in charge of this company’s condenser department. 
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ELECTRIC RAILWAYS. 
CHICAGO, ILL.—The Chicago & Southern Traction Company, 
which took over and extended the old Chicago Electric Traction 
lines, has opened through service to Kankakee. 


NEWBURYPORT, MASS.—The Exeter, Hampton & Amesbury 
Railway will be sold at auction early in January. Charles H. 
Knight, of Exeter, has been appointed commissioner. 


BELLEFONTAINE, OHIO—John T, Adams, of Columbus, has ob- 
tained the contract for rail laying and ballasting on the new 
Lima-Bellefontaine division of the Schoepf traction lines. 


CANON CITY, COLO.—It is stated that work will be begun at 
once on the Canon City and Royal Gorge Railroad, to be built from 
Canon City to the top of the Royal Gorge, twelve miles distant. 


SHELBYVILLE, ILL.—The directors of the proposed Mattoon- 
Shelbyville-Hillsboro interurban road have engaged men to secure 
right of way between Mattoon and Shelbyville. Eastern capital will 
be asked to finance the road. 


BELLEFONTAINE, OHIO—W. A. Gibbs, district manager of 
the Ohio Electric Railway Company, announces that the Bellefon- 
taine-Lima extension will be completed by next March. The thirty 
miles of road will cost $500,000. 

WASHINGTON, PA.—The county commissioners have let a con- 
tract to the Hallam Construction Company, of Washington, for the 
building of the Taylorstown Station—Taylorstown road. The work 
will not be undertaken before spring. 


PITTSBURG, PA.—The annual statement of the West Penn 
Railways Company for the year ended September 30 shows net of 
$710,154 as compared with $602,302 for the previous year. Interest 
on bonds was $400,476 and dividend payments $137,500, leaving 
excess earnings of $172,178. 


IOWA CITY, IOWA—A new street railway franchise is asked 
of the city council. The applicants are Attorney Henry Negus, of 
Iowa City, and I. J. Hamiel, of Tipton, who represent Iowa and 
eastern capitalists. The plan is to build in Iowa city only. The 
first investment promised is $200,000. 


GUTHRIE, OKLA.—The Oklahoma & Southwestern Interurban 
Line has been chartered to build 190 miles of road from Oklahoma 
City to Hollis, in Greer county, across the counties of Oklahoma, 
Cleveland, Comanche and Greer, at a cost of $10,000 per mile. The 
incorporators include M. W. Curry, of Eaton, Ohio, and J. N. 
Street, of Bloomington, Ill. 


BOYDS, MD.—A number of farmers and business men are back- 
ing an electric railway to be built from a point near Great Falls 
to Seneca, thence to Poolesville, by way of Dickersons to Frederick, 
and thence to Gettysburg. Surveying has been started with T. J. 
King in charge. It is stated that nearly $200,000 has been sub- 
scribed for the carrying out of the project. 


LONDON, ONTARIO—A. E. Welch, who recently completed the 
Southwestern Traction Company’s contract, announces that an Eng- 
lish firm of railway builders will shortly be in a position to finance 
the building of an electric road from London to Stratford. Mr. 
Welch says he believes the road will use Niagara power, and he is 
making inquiries as to the arrangements necessary to accomplish 
this. 

MILNER, IDA.—Superintendent McWaters, of the North Side 
Twin Falls Land and Water Company, received instructions from 
President W. S. Kuhn, in Pittsburg, to at once start construction 
on the new electric railway across the tract from Gooding to 
Wendell. Two crews are now working between Jerome and Wen- 
dell, and it is given out that from now on the road will be rushed 
to completion. 


NEW BEDFORD, MASS.—At the annual meetings of the Dart- 
mouth & Westport, the Union, and the New Bedford & Onset Street 
Railway companies, officers were elected and financial reports sub- 
mitted. The following were elected directors of the Dartmouth & 
Westport: Henry H. Crapo, Thomas B. Tripp, Edward S. Brown, 
Robert S. Goff, Bradford D. Davol, Walter P. Winsor, Antone L. 
Sylvia, Oliver Prescott, Jr., Clarence A. Cook. 

CRAWFORDSVILLE, IND.—The board of county commissioners 
has granted the “Educational Route,” the Chicago & Western Indi- 
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ana Traction Company, a franchise which gives the company the 
right of way across all intersecting highways of Montgomery county 
which are to be crossed by this road. The general course of the pro- 
posed electric line is from north to south, passing through Linden, 
Crawfordsville, Ladoga and Roachdale just across the line in Put- 
nam county. 


PARSONS, KAN.—C. D. Moore, representing capitalists of Hunt- 
ington, W. Va., has been granted a street railway franchise by the 
city council of Parsons. It provides that Moore shall place a cash 
forfeit of $25,000 in the city treasury to bind his syndicate to com- 
mence work within ninety days, and to complete five miles of the 
system and have it in operation within twelve months from the ac- 
ceptance of the franchise. Moore and his associates also contem- 
plate building an interurban system. 


PLYMOUTH, IND.—The county commissioners have given a 
franchise to the Indianapolis, Logansport & South Bend Railroad to 
operate along the Michigan road from the city limits to the north- 
ern boundary of the county. The franchise is for ninety-nine 
years, the right of way being the east thirty feet of the road. The 
franchise will be forfeited if construction is not begun within six 
months and is not completed by November 1, 1909. The council 
recently gave a franchise within the city limits. 


ELGIN, ILL.—Incorporation papers have been filed in the Lake 
county recorder’s office for the Chicago, Fox Lake & Lake Geneva 
Railroad Company. The incorporators are: George M. Seward, 
Highland Park, and Maurice Lewis, Harry Yaryan and Lewis E. 
Starr, of Chicago. The line is to be built in a northwesterly 
direction from Chicago and will pass through the following towns 
in Lake county: Leydon, Maine, Elk, Grove, Wheeling, Palitibe, 
and in McHenry county, through Nunda, McHenry and Richmond. 
Work will begin next spring. 


SPRINGFIELD, ILL.—The secretary of state has issued articles 
of incorporation to the St. Louis & Staunton Railway Company, 
another Illinois Traction System line. The principal office is in Cham- 
paign, and the capital stock is nominally $25,000. It is proposed 
to construct the road from Edwardsville, Madison county, on the 
main line from Springfield to St. Louis, to a point in or near the 
city of Staunton, Macoupin county. The incorporators and first 
board of directors are George M. Mattis, W. H. Carnahan, C. Zilly, 
B. M. Bramble and R. H. Watson, Jr. 


MEXICO, MO.—A. L. Robison, president of the Mexico & Perry 
Traction Company, has let the grading contract for the new road, 
and work has been begun. The new road traverses a rich farming 
country and will be twenty-five miles long. It will be in operation 
within a year. The Mexico & Perry Traction Company was incor- 
porated last April with a capital stock of $850,000. S. L. Robison 
is president; W. Gaither, secretary and treasurer; T. T. Henderson, 
assistant secretary; C. C. Heiser, first vice-president; C. W. Mundy, 
second vice-president; W. J. Bates, third vice-president; T. Kunkel, 
G. Zaugg, Ashby Botts, W. M. W. Braden, directors. All the officers 
and directors live in Mexico and its vicinity. 


NEW MANUFACTURING COMPANIES. 


DENVER, COL.—The Churchill Electric Time Switch Company 
has been incorporated, with a capital of $250,000, by the following: 
H. H. Churchill, E. E. Churchill and H. E. Vories. 


BOSTON, MASS.—The Electro-Radiation Company has_ been 
incorporated to deal in electrical apparatus, with a capital of 
$25,000. F. W. Douglass is president and J. E. Lynch treasurer, 
both of Boston. 


NEW YORK, N. Y.—The Transportation Equipment Company 
has been incorporated to manufacture and deal in railway supplies. 
The capital is $25,000, and the directors are: Henry W. Brown, 
Herbert F. Adams and Robert C. Adams, all of New York city. 


SPRINGFIELD, ILL.—The secretary of state his issued a license 
to incorporate to the Improved Electric Railway Company, of Jersey- 
ville, with a capital stock of $200,000. The object is to manufac- 
ture and operate electrical appliances. The incorporators are: 
A. A. Shobe, S. L. Hill and William Embley. 
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PERSONAL MENTION. 


MR. H. F. SOWLES, superintendent of the Rock Falls, I1]., munic- 
ipal electric light plant for the past eight years, has resigned. 


MR. WILLIAM STANLEY, of Great Barrington, Mass., has been 
quite ill with pneumonia at the Lotos Club, in New York city. Mr. 
Stanley is now convalescing favorably. 


MR. V. R. LANSINGH, general manager of the Holophane Com- 
pany, who was a visitor to Chicago last week, has been called to 
Pasadena, Cal., where his father is critically ill. 


MR. C. G. LANDRE, of the Elektrotechnische Bureau, Amster- 
dam, Holland, is establishing an agency in Holland to represent 
American electrical companies. Mr. Landre’s address is Spui 14-16, 
Amsterdam. 


MR. GEORGE T. MANSON, general superintendent of the 
Okonite Company, who has been quite ill for a number of weeks, and 
had to undergo an operation, is again able to be out and has re- 
sumed his duties. 

MR. C. L. HARTMAN, for nine years connected with the motive 
power department of the Colorado Springs & Cripple Creek District 
Railway Company, Colorado Springs, Colo., has been appointed man- 
ager of the Cheyenne, Wyo., plant of the Northern Colorado Power 
Company. 


MR. C. O. BAKER, the platinum importer and refiner, returned 
last week from a fortnight’s shooting expedition in Oklahoma, 
accompanying his friend, Mr. Edward O’Brien, of Chicago. Both 
gentlemen had unusually fine sport, and report many trophies as a 
result of their markmanship. 


MR. GEORGE A. McKINLOCK, president of the Central Electric 
Company, of Chicago, was a New York visitor last week. Mr. 
McKinlock reports a steady business in electrical supplies through- 
out the West, notwithstanding the financial stringency reported in 
many sections of the country. 


MR. ERNEST S. FLETCHER, of Temple, Tex., has acquired an 
interest in the Temple Electric Light Company, and assumed the 
position of superintendent and manager. He succeeds Frank E. 
Merrill, who had been connected with the company for twenty years, 
and who resigned to engage in other business. 


MR. THOMAS McCAFFERY, assistant division superintendent 
of the Southern Pacific Company at Los Angeles, Cal., has been 
appointed manager of transportation of the Pacific Electric Railway 
Company, of Los Angeles, controlled by the Huntington interests. 
Mr. McCaffery has been connected with the Southern Pacific system 
for the past thirty-three years. 


MR. S. MATSUMO, mechanical engineer of the Imperial Govern- 
ment Railways of Japan, visited the Westinghouse works at Pitts- 
burg last week, with a special view of inspecting the Westinghouse 
single-phase, alternating-current railway system. He also made an 
inspection of the Pittsburg & Butler Electric Railway, to become 
familiar with the characteristics of the system in practical opera- 
tion. Mr. Matsumo, as well, made an inspection of several other 
industrial plants. His stay in this country was very brief, as he 
departed for England at the end of the week. 


MR. WARREN S. HALL, vice-president and general manager of 
the Lehigh Valley Transit Company, has tendered his resignation, 
to take effect December 1. Mr. Hall also resigned as a director of 
the Allentown Electric Light and Power Company. Mr. Hall will 
rest until next spring, when he will engage in business in New York. 
The duties of vice-president and general manager will be assumed 
by President R. P. Stevens. Mr. Hall became general manager of 
the lines of the Lehigh Valley Transit Company in 1904, when they 
were still under the control of the Lehigh Valley Traction Company. 
While still a young man he assumed control, as general manager, of 
the North Hudson trolley lines at Hoboken, N. J., in 1892. He was 
with this concern when the different branches covered a territory 
of 370 miles. 


MR. D. F. McCLATCHEY, JR., who has for several years been 
in charge of the farmers’ line department of the Southern Bell 
Telephone and Telegraph Company, with headquarters in Atlanta, 
Ga., has been promoted to be special agent to General Manager J. 
Epps Brown. The change is effective immediately, and Mr. Mc- 
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Clatchey has already assumed the duties of his new position. Mr. 
McClatchey entered the service of the Bell company twelve years 
ago as manager of the local exchange at Marietta. His success 
was such that he received rapid promotion, and some years ago 
was placed in entire charge of the farmers’ line department. Under 
his direction this important branch of the business has grown 
to large proportions. 


ELECTRICAL SECURITIES. 

There was little change in last week’s stock markets, as com- 
pared with the previous week, except that a good deal of the cheery 
optimism has given way to more or less anxiety. Despite assump- 
tions to the contrary, there was considerable liquidation, and a good 
deal of this was not of a forced character. Commission-house busi- 
ness has shrunk considerably, and even odd-lot buying has dwindled. 
Every one is now looking to the turn of the year to bring about a 
decided improvement. The retrenchments which have been made, 
and which are contemplated, will, it is expected, provide an abun- 
dance of money; and it is hoped that Congress will effect such 
changes in the banking laws as will prevent the gold which has been 
imported at such a high price from flowing back to foreign countries 
at a terrific loss to the American financial institutions. 

Dividends have been declared upon the following electrical securi- 
ties: United Electric Company of Wilmerding, Pa., quarterly divi- 
dend of 14% per cent. Pensacola (Fla.) Electric Company, semi- 
annual dividend of $3 per share on the preferred stock, payable 
December 2 to stockholders of record November 22. Rochester 
(N. Y.) Railway and Light Company, regular quarterly dividend of 
1144 per cent on the preferred stock; also a quarterly dividend of 1 
per cent on the common stock, both dividends payable December 2. 
Norfolk (Va.) Railway and Light Company, a dividend of 1% per 
cent, payable December 1 to stockholders of record November 23. 
The dividend payment is made out of the fourth instalment of rental 
payable by the Norfolk & Portsmouth Traction Company, on Decem- 
ber 1, under the terms of the lease of April 28, between the two 
companies. Kansas City Railway and Light Company, regular 
quarterly dividend of 1%, per cent on the preferred stock, payable 
December 2. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 23. 


New York: Closing. 
Allis-Chalmers common..............eeee0% 5 
Allis-Chalmers preferred...............e0. 1314 
Brookivw Nanid’ Travisits. .....scscccesees 30144 
CONAOIIAICD GGGs 6 oo 5as oni cicc wcceuseseswes 86 
GOROUAI COO a6 5 os sone ca swsudcavesasas 107% 
Interborough-Metropolitan common......... 54 
Interborough-Metropolitan preferred........ 14% 
Kings County BIceitie. . ..ocsccisesseesccces 80 
Mackay Companies (Postal Telegraph and 

Callow) COMMONS... oc sc ciewicawecnaga cea 44, 
Mackay Companies (Postal Telegraph and 

Calilett  HRGIGUNOG Ns < o.6d. cc ccc wecdicenccas 521% 
Manliattan TIGGaled. «0.6 cccccccccassenee's 110 
Metropolitan Street Railway.............. 29 
New York & New Jersey Telephone........ 90 
Whee Uo ec oo cee cee eense cnc wants 60 
Westinghouse Manufacturing Company.... 37 


Directors of the General Electric Company have declared the 
regular quarterly dividend of 2 per cent, payable January 15, to 
stock of record December 7. Books do not close. 


Boston: Closing. 
American Telephone and Telegraph........ 95 
Edison Electric Illuminating.............. 195 
Massachusetts TICCtric.w.. . cc cc ccc weccececcs 38 
New England Telephone.................. 9714 
Western Telephone and Telegraph preferred. 50 

Philadelphia: Closing. 
Electric Company of America.............. 8 
Electric Storage Battery common.......... 31% 
Electric Storage Battery preferred........ 31% 
Philadelphia Electric (ex. dividend)........ 636 
Philadelphia Rapid Transit................ 1344 
United Gas Improvement.................. 6814 

Chicago: Closing. 
CHICARGO ROIGNOGNGs 34 s 6 665.8 wc cess cueeweues 105 
Commonwealth-Edison ...............e000- 77 
Metropolitan Elevated preferred............ 4414 
National Carbon common................-. 50 
National Carbon preferred................. 991 


Directors of the South Side Elevated Railroad have declared the 
regular quarterly dividend of 1 per cent, payable December 31. Books 
close December 20 and reopen January 2. 
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TELEPHONE AND TELEGRAPH. 


RED BLUFF, CAL.—A common battery system has been in- 
stalied at Red Bluff. 

PROVIDENCE, R. I.—The Providence Telephone Company will 
shortly install a branch exchange at North Scituate. 

NORTH ATTLEBORO, MASS.—-The Providence Telephone Com- 
pany will make further extensions to its underground system. 

INDIANAPOLIS, IND.—The Farmland Telephone Company has 
filed a notice of an increase in its capital stock from $4,000 to 
$12,000. 

CHATTANOOGA, TENN.—The new Hemlock exchange at High- 
land Park has been completed. The present installation is 800 
telephones. 

OMAHA, NEB.—The Independent Telephone Company has moved 
its offices into its new building. It is expected to have 1,500 tele- 
phones in operation early in December, and over 2,000 by January 1. 

IOWA CITY, IOWA—The Johnson County Telephone Company 
has started construction on a copper circuit to Riverside. This will 
give the company a metallic system from Iowa City to Ottumwa 
and the southern part of the state. 

TOLEDO, OHIO—The new $125,000 Collingwood exchange of the 
Bell Telephone Company has been put in operation. The new 
station will relieve the central office of 2,900 direct lines. The 
switchboard has a capacity of 9,600 lines. 

SPENCERPORT, N. Y.—At a meeting of Spencerport and 
Adams Basin residents, it was decided to organize an independent 
telephone company, to connect with the out-of-town service of the 
Interocean Telephone Company. This action has been caused by 
an increase in rates from $12 to $18 a year for residence tele- 
phones. 

SALISBURY, N. C.—Material has been received with which to 
complete the county line of the Southern Bell Telephone Company. 
Poles have already been placed four miles out from Salisbury on 
the South River road, and the line to Davie county by way of 
South River will be completed at once. <A line is also to be built 
through the county to Mill Bridge, one of the best sections of 
the county. The company has sub-licensed the private telephone 
exchanges at Fort Mill and Lancaster, in South Carolina, and at 
Mooresville, North Carolina. The toll lines running out of Char- 
lotte will now connect with these exchanges direct. The Moores- 
ville, Fort Mill and Lancaster exchanges have between 100 and 150 
subscribers each. 

BUTTE, MONT.—Acting Supervisor George H. Cecil, of the Little 
selt Forest, Mont., has been authorized to expend $5,039 for the 
construction of telephone lines in his forest. This will provide for 
about seventy-nine miles of new lines. Of the amount authorized, 
$706 will be used to build a line from Neihart to the ranch of 


A. A. Landahl, at Koolsey, a distance of twenty-two and a half. 


miles. The construction of a line twenty-three miles long, to con- 
nect the Silver Creek Ranger station with the Neihart-Woolsey 
line, will cost $1,267. The remaining $3,066 of the amount made 
available will be used in building a line from Neihart to the Judith 
River Ranger station by way of Dry Wolf Creek Ranger station, 
a distance of thirty-three miles. 


DATES AHEAD. 

Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

American Society of Mechanical Engineers. 
New York city, December 3-6. 

American Association for the Advancement of Science. Chicago, 
11l., December 5-7. 

South Dakota Independent Telephone Association. 
S. D., January 8-9, 1908. 

Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 

International Independent Telephone Association. Annual meet- 
ing, Chicago, Ill., January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. Next meeting, 
Omaha, Neb., January, 1908. 


EDUCATIONAL NOTE. 

CLARKSON SCHOOL OF TECHNOLOGY—The Founder's Day 
exercises of the Thomas S. Clarkson Memorial School of Technology, 
Potsdam, N. Y., will be held on Saturday evening, November 30, in 
the assembly hall. The address will be delivered by the Rev. 
Mitchell Sherman, A.M., rector of Trinity Parish, Potsdam. 


Annual meeting, 


Mitchell, 
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INDUSTRIAL ITEMS. 


THE RAIL JOINT COMPANY, New York city, exclusive maker 
of base-supporting rail joints, announces that its rail joints are now 
in use from ocean to ocean, the Panama Railroad being the latest 
installation for which the company will furnish equipment. 


THE RE-NEW LAMP COMPANY, Boston, Mass., reports a brisk 
demand for renewed lamps. The company has increased its facilities 
for refilling lamps, and life tests recently made indicate that these 
lamps are giving service equal to any standard incandescent lamp. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 
Park Place, New York city, has ready for distribution a catalogue 
devoted to “Mesco” electric novelties and specialties. This is par- 
ticularly timely, as it includes a number of devices which will be 
especially in demand for the holiday trade. 


THE TREGONING ELECTRIC MANUFACTURING COMPANY, 
Cleveiand, Ohio, will be pleased to send its catalogue and price 
list of Tregoning electrical specialties, including the National New 
Code Standard Separable Attachment Plug, fusible rosettes, fuseless 
one-piece rosette, ‘““Lobster-Claw” battery connector, and sign recep- 
tacle. 


THE OHIO BRASS COMPANY, Mansfield, Ohio, in Catalogue 
No. 1, describes and illustrates its porcelain insulators. In addition 
to the matter directly related to the insulators, concerning working 
voltage, test voltage, dimensions and shipping weights, there is con- 
siderable engineering information which will be found of advantage 
to engineers and constructors interested in transmission insulation 
problems. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has published a handsome catalogue devoted to storage batteries 
for portable service. This catalogue shows a number of new illus 
trations and presents a very attractive line of portable storage bat- 
teries. It deals with portable batteries only. Batteries of stationary 
types are described in Catalogue S-2. The company is prepared to 
furnish complete installations for any service. 


THE LAZIER GAS ENGINE COMPANY, 190 Main street, But- 
falo, N. Y., is distributing a bulletin devoted to the Lazier vertical 
gas engines of the multiple-cylinder type, for general power and 
lighting service. These are designed to operate on illuminating gas, 
natural gas and producer gas. In addition to the practical informa- 
tion given in the bulletin, there are several blue-prints giving the 
details of construction and assembly of this machine. This new 
literature is very valuable, and should be in the hands of every one 
interested in the production of power by gas engines. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, Stamford, 
Ct., states that the New York & New Jersey Telephone Company is 
laying Wyckoff creosoted conduit for its underground wires in Brook- 
lyn and Coney Island, N. Y., and Long Branch and Allenhurst, N. J. 
This creosoted conduit is most desirable for electrical wires, and this 
company has used millions of feet of it during the past twenty-three 
years. Conduit laid by this company in Brooklyn twenty-three years 
ago is as sound and perfect as the day it was laid, showing no signs 
of decay. This is a fine record for the creosoting of the Wyckoff 
Pipe and Creosoting Company. 


THE EXCELLO ARC LAMP COMPANY, 24 East Twenty-first 
street, New York city, announces that the large contracts placed 
lately by the United States Department of the Interior on behalf 
of the Ellis Island (N. Y.) emigration service, include a considerable 
number of Excello flaming arc lamps. The Excello are lamps, which 
have been decided on after exhaustive tests with other illuminants, 
are used for both indoor and outdoor service. They are of the 
Excello “Snow Ball” type, which produces a pure white light of 
high candle-power. To judge from the repeated orders which the 
Excello Arc Lamp Company has received since its first lamps were 
installed at Ellis Island, this apparatus is giving great satisfaction 
to the department. 


R. THOMAS & SONS COMPANY, 39 Cortlandt street, New York 
city, with factories at East Liverpool and Lisbon, Ohio, has published 
a handsome catalogue devoted to high-grade porcelains for transmis- 
sion work. This catalogue gives some very valuable information on 
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the subject of insulator testing, the standard sparking distances, 
and other engineering data. It is also replete with illustrations of 
standard types of insulators and illustrations of typical applications 
of the company’s various forms of insulating devices. Copies of this 
catalogue will be sent to interested parties upon request. 


THE BALL & WOOD COMPANY, Elizabethport, N. J., announces 
the addition to its well-known engine business of a line of high- 
grade air-compressors of new and advanced type, designed to meet 
the modern requirements for air-compressor machinery equal in 
material and workmanship to the highest class of steam-engine con- 
struction. These compressors are liberally designed, with large bear- 
ings and wearing surfaces, rigid frames, effective lubrication, ample 
valve areas and inter-cooling capacities. Inquiries and investiga- 
tion are cordially invited. The New York office of the company is 
at 17 Battery Place. 

THE WESTERN ELECTRIC COMPANY, Chicago, II1., 
largely increasing business in the “Sunbeam” tantalum lamp. Many 
users are substituting this lamp entirely for the old-style carbon- 
filament lamp. While the first cost of the tantalum lamp is higher, 
the saving resulting from its use, it is stated, will more than pay 
its entire cost. The light produced by the tantalum lamp is of a 
whiter and more satisfactory quality than that of the old type of 
During the past two months more than 125,000 tantalum 


reports 


lamp. 
lamps were ordered for the purpose of replacing an equal number 
of the old-type carbon-filament lamps. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces the following shipments for the six months preceding 
Noveniber 1: May, 23,772,242 pounds; June, 22,139,757 pounds; July, 
24,225,760 pounds; August, 26,006,484 pounds; September 26,268,764 
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pounds; October, 27,821,682 pounds. This showing is of more than 
ordinary interest and significance, and indicates that while there has 
recently been some cessation in new business, the receipt and instal- 
lation of machinery by industrial, lighting and power companies 
reflects continued progress. It required nearly 5,000 cars to trans- 
port the 150,234,639 pounds of machinery mentioned above from the 
works of the Allis-Chalmers Company to the various places where it 
was to be operated. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued two bulletins, Nos. 4,542 and 4,545, describing and illustrat- 
ing, respectively, concentric and inverted diffusers, and single-phase 
motors. In order to improve the distribution of light from enclosed 
are lamps and adapt them to particularly severe requirements, the 
company has introduced the concentric light diffuser. This consists 
of a suitably designed metal diffuser attached to a lamp casing in 
ihe same manner as an ordinary reflector or shade. In place of an 
outer globe, a screening shade is used, which performs the double 
function of subduing the light directly under the lamp and reflecting 
a portion of the light on to the diffuser. Bulletin No. 4,542 describes 
this device and illustrates many of its applications. The details of 
construction and operation and forms of starting boxes, together 
with a large amount of useful information important to power users 
concerning type IS, form KG, single-phase motors, is given in 
Bulletin No. 545. The company has also issued Bulletin No. 4,537, 
in which are described a large number of present and proposed 
Sketches 
are given of locomotives ranging from 117 to 150 tons, for all 
The electrification of the West Shore Railroad 
between Utica and Syracuse, N. Y., is described in detail in 
Bulletin No. 4,546. 


representative types of electric locomotives built by it. 


classes of service. 


Reeord of Electrical Patents. 


Week of November 19. 


STI,12. INDIVIDUAL ELECTRIC GAS LIGHTER. William K. 
Davidson, Boston, Mass. A portable gas lighter. 
$71,189. ELECTRICAL SWITCH. Franz Orzel, Frankfort-on-the 


Main, Bockenheim, assignor to the firm of Voigt & Haeffner, 
Aktiengesellschaft, Frankfort-on-the-Main, Bockenheim, Ger- 
many. A snap switch. 

$71,153. ELECTRIC HEATER. Hugh M. Wicker, Brooklyn, N. Y. 
A method of mounting and supporting heating units. 

S71.161. ART OF PRODUCING PIGMENTS BY ELECTROLYSIS. 
Edwin D. Chaplin, Boston, Mass., assignor to International 
Lead Companies. Lead is electrolytically dissolved in a non- 
alkaline salt in the presence of a chlorate. 

871,162. ART OF PRODUCING PIGMENTS BY ELECTROLYSIS. 
Edwin D. Chaplin, Boston, Mass., assignor,to International Lead 


Companies. Lead chromate is formed from electrolytic lead. 
871,168. ELECTRIC BELL. Henry J. Heeney, Boston, Mass., 
assignor to Holtzer Cabot Electric Company. An _ enclosed 


striker acts through a diaphragm. 

S71,171. VAPOR-RECTIFIER SYSTEM. Osias O. Kruh, Schenec 
tady, N. Y., assignor to General Electric Company. An auxiliary 
circuit protects the rectifier from a back-flow of current. 


S71,184. TREEING-IRON. Charles W. Richards, Needham, Mass., 
assignor, by direct and mesne assignments, to the Plant Com 
pany, Boston. Mass. An electrically heated iron. 


S7L1IS9. ALTERNATING-CURRENT MOTOR. Leo Schuler, St. 
Louis, Mo., assignor to Wagner Electric Manufacturing Com 
pany, St. Louis, Mo. The magnetie poles are shifted by an aux- 
iliary winding on the secondary. 

$71,191. ELECTRICALLY OPERATED FOUNTAIN. Arthur D. 
Southam, Hartford, Ct. An electrically driven pump is con- 
tained in the base of the fountain. 


$71,192. OUTDOOR RECEPTACLE. James S. Stewart, New York, 
N. Y., assignor to Annie Stewart, New York, N. Y. A socket 
with attached connecting wires and a fuse chamber. 


871,198. ARRANGEMENT FOR MOTOR DRIVES. Emmett W. 
Stull, Norwood, Ohio, assignor to Allis-Chalmers Company and 
the Bullock Electric Manufacturing Company. A gear for throw- 
ing any one of a group of motors into action. 


871,199. CONTROLLER FOR ELECTRICALLY OPERATED MA- 
CHINE TOOLS. John R. Black, Worcester, Mass., assignor to 
F. E. Reed Company, Worcester, Mass. A stopping device is 
attached for limiting the speed of the motor. 


871,205. CONTROLLING MECHANISM. Herbert W. Cheney, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. A rheostatic controller 
for induction motors. 

$71,214. REVERSIBLE GALVANIC BATTERY. Thomas A. Edi- 
son, Llewellyn Park, N. J.. assignor to Edison Storage Battery 
Company, Orange, N. J. An alkaline-cadmium battery. 

871,220. CONTROLLER. Thomas Gilmore, Jr., Norwood, Ohio, 
assignor to Allis-Chalmers Company and the Bullock Electric 
Manufacturing Company. A series parallel controller. 


"3 i4 | 





871,171.—Vavor-RECTIFIER SysTEM. 


871,238. DEVICE TO DISCLOSE SHUNTING OF THE CIRCUITS 
AROUND ELECTRIC METERS. William L. Saunders, Denver, 
Col., assignor of two-thirds to Daniel K. Hickey, Denver, Col. 
Means are provided for reversing the service connections at each 
interruption of the current. 

871,239. SYSTEM OF MOTOR CONTROL. William F. Schneider, 
Norwood, Ohio, assignor to the Bullock Electric Manufacturing 
Company. An electromagnetic switch controls the connections 
of the supply system to the converter supplying the motor. 

871,273. ELECTRIC FURNACE AND METHOD. Paul L. T. Héroult, 
La Praz, assignor to Société Blectro-Metallurgique Francaise, 
Froges. Isére, France. A conductor between the electrodes 
enables the path of the current to be shifted. 
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871,298. MAGNETIC SEPARATOR. Alfred Schwarz, New York, 
N. Y. Electromagnets are placed above and below riffles on a 
table. 

871,301. MAGNETIC SEPARATOR. Alfred Schwarz, New York, 
N. Y. Electromagnets over the riffles are alternately magnetized 
and demagnetized. 

871,338. ELECTRIC FURNACE. Paul L. T. Héroult, La Praz 
France, assignor to Société Electro-Metallurgique Francaise, 
Froges, France. A stuffing box for furnace electrodes. 








$71,189. —ALTERNATING-CURRENT MOTOR. 


871,360. ELECTRIC AND PNEUMATIC GOVERNOR. William K. 
Rankin and Thomas F. Kelly, Philadelphia, Pa., assignors to 
John E. Reyburn, Philadelphia, Pa. A locking device for press- 
ure governors. 

871,365. MAGNETIC SEPARATOR. Alfred Schwarz, New York, 
N. Y. Alternately arranged rows of electromagnets are placed 
above and below a riffle table. 


871,367. MAGNETIC SEPARATOR. Alfred Schwarz, New York, 
N. Y. A relative reciprocating motion is caused between a riffle 
table and series of electromagnets. 


871,378. RAILWAY SIGNAL. Louis H. Thullen, Edgewood, Pa., 
assignor to the Union Switch and Signal Company, Swissvale, 
Pa. A signal moved by a coil and plunger magnet. 

871,405. ELECTRICALLY HEATED SOLDERING IRON. Harry 
Hertzberg and Maurice J. Wohl, New York, N. Y., assignors to 
Abbot Augustus Low, Horseshoe, N. Y. The heating member is 
of bare metal strip. 





871,214.—REVERSIBLE GALVANIC BATTERY. 


§71,407. ELECTRIC CLOCK. Frank Hope-Jones, London, England. 
An electrically wound weight-driven clock. 

871,424. SURFACE ELECTRIC RAILWAY. Timothy Mahoney, 
San Francisco, Cal. An alternating-current safety third-rail sys- 
tem, the switches being actuated by direct current. 

871,442. TROLLEY-POLE ATTACHMENT. Robert P. Rever, 
Newark, N. J.,assignor, by direct and mesne assignments, of two- 
fifths to Everett Irving Rever, Newark, N. J., and one-fifth to 
Francis Van -Winkle, Brooklyn, N. Y. A hinged harp. 

871,457. ELECTRICALLY PROPELLED VEHICLE. Russell 
Thayer, Philadelphia, Pa. A flexible connection for making con- 
tact with a third-rail. 

871,468. TELEPHONE MOUTHPIECE. Anna Bebout, St. Louis, Mo. 
A collapsible individual mouthpiece. 
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871,470. TELEPHONE RECEIVER. Hiram E. Booth, Salt Lake 
City, Utah. A porous, non-vibratory diaphragm is placed in 
front of the sounding diaphragm. 

871,484. ELECTROMECHANICAL POWER GOVERNOR. George 
H. Davis, West Orange, N. J. A device for varying the re- 
sistances in groups of electromagnets. 

871,485. TELEPHONE WALL SET. William W. Dean, Chicago, 
Ill., assignor to Kellogg Switchboard and Supply Company, 
Chicago, Ill. A hinged cover protects the mechanism. 


871,490. INSULATOR-PIN MOUNTING. John D. E. Duncan, New 
York, N. Y. A U-volt clamp. 








871,273.—ELEcTRIC FURNACE AND METHOD. 


BOND FOR RAILS. Charles Y. Haile and George M. 


871,501. 
A wire bond threaded through the fish- 


Hugus, Uniontown, Pa. 
plates. 

871,518. ALTERNATING-CURRENT MOTOR. Carl A. Lohr, Sche- 
nectady, N. Y. Either stator or rotor may be used as the primary 
element. 

871,519. PARTY-LINE TELEPHONE EXCHANGE. Samuel A. 
Norstrom, Chicago, Ill., assignor to Casper L. Redfield, Chicago, 
Ill. A selective party system. 

871,520. TELEPHONE EXCHANGE. Nils E. Norstrom, Chicago, 
Ill., assignor to Casper L. Redfield, Chicago, Ill. A selective 
party-line exchange. 

871,535. ELECTRIC-WIRE CONNECTION. Frederick B. Thatcher, 
Providence, R. I. A wire terminal. 


871,537. VOLTAGE REGULATOR. Max J. E. Tilney, South Ken- 
sington, England. A dynamo-field regulator. 





s 
871,737.—TELEPHONE TRANSMITTER, 


871,553. ELECTRIC TIME-ALARM. Frederich J. Arndt, Minne- 
apolis, Minn., assignor to American Bank Protection Company, 
Minneapolis, Minn. A programme clock. 

871,578. CONTROLLING MECHANISM FOR CLUTCHES. Archi- 
bald H. Ehle, Philadelphia, Pa., assignor to Burnham, Williams 
& Company, Philadelphia, Pa. An electrically controlled pneu- 
matic system. 

871,616. TROLLEY-POLE CONTROLLER. Clarence Norland, Los 
Angeles, Cal. An electrically controlled pneumatic device. 


871,686. PLATINUM CONTACT. Anton Freier, Boston, Mass., 
assignor to Holtzer Cabot Electric Company. A platinum coated 
tip is forced into the end of the contact member. 


871,726. TELEGRAPHONE SYSTEM. George Morin, Habana, Cuba. 
A telegraphone controlled from a distance. 


871,729. ELECTRIC FAN. William C. McChord, Jr., Springfield, 
Ky. A ceiling fan with supplemented blades. : 


871,737. TELEPHONE TRANSMITTER. Elias E. Ries, New York, 
N. Y. A liquid microphone. 











